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ABSTRACT 
This study examined personality traits, fear of pain, and sex as predictors of 
dental anxiety among dental patients in Federal Medical Centre, Makurdi, Benue 
State.  The study employed ex-post facto research design to investigate how 
each independent variable predicts dental anxiety and their joint influence. The 
sample consisted of 270 participants made up of 151 (55.9%) males and 119 
(44.1%) females with ages ranging from 16-65 years. Participants were drawn 
from a clinical population of dental patients via purposive sampling. Three 
standardized psychological instruments namely: The Big Five Personality 
Inventory (BFI); Fear of Pain Questionnaire (SF- FPQ) and the Modified Dental 
Anxiety Scale (MDAS) were used. Data collated from the administered 
intruments were analysed using SPSS version 21. Results revealed that 
personality traits significantly predicted Dental Anxiety F (5,264) =12.175; 
P<.01. Fear of Pain also significantly predicted Dental Anxiety F (1,268) = 
50.850; P<.01. However, there was no significant sex difference in dental 
anxiety among dental patients t (df=363) =-1.150; P>.05. lastly, Personality 
Traits, Fear of Pain, and Sex jointly and significantly predicted Dental Anxiety 
among dental patients in Federal Medical Centre, Makurdi. It was recommended 
among other recommendations that, Clinical Psychologists should be involved 
in the treatment of dental patients to assess their Personality Traits and Fear of 
Pain before dental treatment for proper management.  
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CHAPTER ONE 
INTRODUCTION 
1.1 Background to the Study  
 Anxiety is an emotion experienced by most individuals at some time during their life. 
It can cause nervousness, fear, apprehension, and worrying. Its intensity and the reason 
behind it determine whether it is considered a normal or abnormal reaction (Barker, 
2009). Anxiety and its related conditions are one of the most prevalent psychological 
disorders in the general population (American Psychiatric Association [APA], 4th ed., 
2000; Kessler, Chiu, Demler, & Walters, 2005; Toft et al., 2005). This emotion can occur 
with or without an identifiable triggering stimulus such as dental treatment (Ohman, 
2000). 
 Dental anxiety has been variously called dental phobia, odontophobia, dentophobia, 
or dental fear in literature (Srivastava and Anuradha, 2013). Dental anxiety is one of 
several factors related to whether or not people attend dental care (Scheutz & Heldmann, 
2001). The relationship between dental anxiety and irregular dental attendance and 
avoidance of dental care is well established (Armfield, Stewart & Spencer, 2007; 
Hagglin, Hakeberg, Ahiqwist, Sullivan & Berggren, 2000; Pohjola, Lahti, Vehkalahti, 
Tolvanen & Hausen, 2008; Skaret, Raadal, Berg & Kvale, 1999). Dental anxiety has a 
significant impact on dental attendance, dental treatment, and ultimately oral health. 
 Dental anxiety is the most common psychological condition seen in dentistry and 
affects a significant percentage of the population (Changpong, Haas & Locker, 2005; 
Locker, 2003; Schuller, Willumsen, & Holst, 2003). As such, it is well documented that 
dentists deal with anxious patients in their daily practice (Chanpong et al., 2005; Locker, 
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2003). Anxiety in patients influences both the psychology (e.g., avoidance of dental care) 
and the physiology (e.g., palpitations, nausea) of the dental experience, which leads to a 
variety of behaviours that impact dental care, such as delay and avoidance of dental 
treatment.  Despite improvements in dental technology, the prevalence of dental anxiety 
has remained relatively stable since the 1960s (Smith & Heaton, 2003).   
 Severe dental anxiety, which affects 10 to 20 percent of the adult population 
(Milgrom, Fiset, Melnick & Weinstein, 1988; Stouthard & Hoogstraten, 1990; Armfield, 
Spencer & Stewart, 2006), has a significant impact on dental attendance, dental treatment, 
and ultimately oral health. Individuals with high levels of dental anxiety often find 
themselves in a self-perpetuating cycle of fear whereby they avoid regular dental 
treatment, seek care only when they are in pain, and develop dental needs that are 
extensive for which necessary treatments are invasive. People caught in this cycle 
typically report poor oral health in addition to their anxiety (Armfield, Stewart, & 
Spencer, 2007). 
 Over the last decade the demand for dental services has increased, mostly due to 
increased awareness among the public of the consequences of poor dental health. 
Alongside this increase in demand of dental services, there has been a proportional 
increase in the number of people who experience symptoms ranging from dislike to 
phobia regarding dental treatment. These individuals find dental procedures so distressing 
that they experience acute anxiety symptoms such as increased sympathetic nervous 
system output, uneasiness, apprehension, tension from anticipating danger, irritability, 
and avoidance when in a dental environment (Economou, 2003). Dental anxiety is a 
major hurdle when it comes to seeking early advice regarding oral and dental problems 
(Eitner, Wichmann, Paulson & Holst, 2006)1. It is a common observation that anxious 
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patients defer their visits to dental practices till the time it becomes absolutely necessary 
to obtain dental treatment (Armfield, Spencer & Stewart, 2006). With the use of 
anesthesia, it might be assumed that fear of dental procedures would be a thing of the 
past, but dentist still report that 15% of patients fail to feel the benefit of anesthesia 
(Gilbert, Duncan, Heft & Coward, 2000).  
 There are different degrees of dental fear –some have more trouble going to the 
dentist than others, and some are not capable of going there at all. One distinguishes 
between three categories of resent against dental treatment; dental fear, dental anxiety and 
dental phobia (Kvale, 2003; Friis-Hasché, 2003; Skaret & Soevdsnes, 2005). These terms 
describe the same phenomenon, but the extent of the fear reaction is increasing from 
“fear” through “anxiety” to “phobia”. There is no clear cut off point between the terms, 
and the definitions are used inconsistently in the literature. 
 Personality traits are important psychological predictors of health (Hampson, 2012). 
Associations between personality and health hold across decades, as childhood 
personality traits predict self-rated health in middle age (Hampson, Goldberg, Vogt, & 
Dubanoski, 2007). Furthermore, these findings extend beyond self reports of general 
health to objective markers of health such as physician-rated health (Chapman, Lyness, & 
Duberstein, 2007), biomarkers of health (Hampson, Edmonds, Goldberg, Dubanoski, & 
Hillier, 2013), and longevity (Jokela et al., 2013; Kern & Friedman, 2008; Roberts, 
Kuncel, Shiner, Caspi, & Goldberg, 2007). Yet few studies examine the relationship of 
personality traits with the onset of specific diseases. 
 In the investigations of dental anxiety since the 1960s, the occurrence of dental 
anxiety has been attributed to many factors: personality characteristics; traumatic or 
painful dental experiences in childhood (conditioning experiences). The presence of 
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dental anxiety has been related to neuroticism, introversion, dependency and other 
vulnerable personality traits in a person (Frazer, & Hampson 1988). The basic personality 
traits of a person have also been shown to affect dental anxiety (Goldberg, 1990), 
however, Benjamin, Schuurs, Kooreman & Hoogstraten (2000) asserted that 
investigations of the association between personality and dental anxiety have yielded 
inconclusive results  thereby leaving existing gaps for further research in this area.  
 Several factors consistently emerge as contributing factors to high dental anxiety, one 
of which is Fear of Pain and the third variable to be investigated in the study. Perception 
of pain varies among individuals because it is a multifaceted emotsional and sensory 
experience that is associated and exaggerated with previous experience, expected stress, 
clinical situation and anxiety (Al-Khabbaz, Griffin & Al-Shammari, 2007). Fear of this 
pain represented by anxiety, is one of the most common factor related with dental fear, 
and 40% of the population has been reported to suffer from it (Kvale, Berggren & 
Milgrom, 2004).  
 Another contributing factor to dental anxiety that will be investigated in this study is 
Sex. One of the most widely documented findings in psychiatric epidemiology is that 
women are significantly more likely than men to develop an anxiety disorder throughout 
the lifespan (McLean, Asnaani, Litz, & Hofmann, 2011). sex plays an important role, as 
women typically report higher overall levels of dental fear and more fear of specific 
dental procedures than men, even though studies suggest that women seek more regular 
dental care than men (Heft, Meng, Bradley & Lang, 2007), this is an indication for further 
investigations in the role of gender. This present study will therefore assess personality 
traits, fear of pain and sex as predictors of dental anxiety among dental patients. 
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1.2 Statement of the Problem 
 Observing patients waiting to see a Dentist in Dental clinics gives a picture of tension, 
worry and uncertainty as facially expressed by most of them. For some people, just the 
thought of a visit to the Dentist will make them nervous. Dental anxiety or fear causes 
reduced cooperation, requiring more treatment time and resources. It interferes with 
provision of oral healthcare and can cause patients to delay, or even avoid necessary care 
altogether (Gadbury-Amyot & Williams, 2000), causing further deterioration of their oral 
health status (Berggren & Meynert 1984 as cited in Hathiwala, Acharla & Patil, 2015) 
which could lead to extensive oral diseases that are risk factors for other life threatening 
conditions like coronary heart disease (CHD-a cardiovascular disease) (Mathew, Mathew 
& Mathew, 2016). Though increasing attention is being paid to the improvement in 
service delivery methods, thus reducing the suffering caused during the dental procedures 
in earlier times. However, there are still a great number of people who have tension and 
apprehension toward dental care despite all the advancements in Dentistry so dental 
anxiety has continued to upset the dentist-patients relationship (Freeman, 1999, as cited in 
Hathiwala, Acharla & Patil, 2015). This therefore necessitated the need to investigate the 
psychological factors that may be implicated in dental anxiety. 
 Dental anxiety is a multidimensional complex phenomenon and some of the factors 
that have been enlisted in literature as having a link to dental anxiety include Personality 
Characteristics and Fear of Pain among others (Eli, Uziel, Blumensohn, & Baht, 2004). 
This is evidence that there exist a relationship between personality traits, fear of pain and 
dental anxiety. 
  Sex is also said to play a role in anxiety and despite the well documented sex effect 
on anxiety, less is known about contributing factors to women’s greater risk for dental 
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anxiety (Milena & Debra, 2012). Minimal work has addressed the relationship between 
these three variables (personality traits, fear of pain, sex) and dental anxiety, and none has 
jointly studied the variables’ predictive power on dental anxiety.  
 Owing to the aforementioned gap in knowledge, there is an important need to bridge 
the gap with findings from research in order to contribute not only to existing literature 
but also provide knowledge that would be pertinent in the management of patients with 
dental anxiety. It is therefore in realization of these needs that the researcher conceived 
the research idea with the aim to assess personality traits, fear of pain, and gender as 
predictors of dental anxiety among dental patients in Federal Medical Centre, Makurdi. 
1.3 Aim and Objectives of the Study 
 The aim of this research is to investigate personality traits, fear of pain, and sex as 
predictors of dental anxiety in dental patients. Following this aim, these objectives are 
drawn: 
i. To examine the extent to which personality traits will predict Dental Anxiety in 
Dental Patients. 
ii. To evaluate fear of pain as a significant predictor of Dental Anxiety in Dental 
Patients. 
iii. To examine the sex difference in Dental Anxiety among Male and Female Dental 
Patients.  
iv. To assess the joint influence of Personality Traits, Fear of Pain and Sex on Dental 
Anxiety in Dental Patients.  
 
7 
 
1.4 Research Questions 
 Based on the objectives of this study, the following Research Questions are raised. 
i. To what extent does Personality Traits predict Dental Anxiety in Dental Patients? 
ii. What is the extent to which Fear of Pain predicts Dental Anxiety in Dental Patients? 
iii. How will Male and Female Dental Patients differ in Dental Anxiety? 
iv. What is the joint influence of Personality traits, Fear of pain and Sex on Dental 
 Anxiety in Dental Patients? 
1.5 Significance of the Study 
 This study is significant in many fronts. For instance, the findings from this research 
will unveil which variable(s) among the ones under investigation that are implicated in 
dental anxiety. This information will be of help to clinical psychologists and other 
clinicians in the understanding, planning and appropriate management of patients with 
dental anxiety. If a personality trait for instance is discovered to predict dental anxiety, 
this awareness will enable clinicians give special attention to the patients with this trait to 
overcome the potential anxiety. This will in turn check the usual issue with dentally 
anxious patients where they have reduced cooperation, requiring more treatment time and 
resources, ultimately resulting in an unpleasant experience for both the patient and the 
dentist and also the avoidance of dental treatment that could lead to extensive oral disease 
and disorder.  
 The study will help to encourage inter-professional team work for a Psycho-medical 
approach to the management of dental patients with dental anxiety which is in line with 
the emerging holistic treatment model.  
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 In addition, this study will add to existing literature in the area of dental anxiety more 
so that minimal work has been done in the area of this study and its findings can stimulate 
further research in the area.  
 Although many studies have been conducted on Dental Anxiety in different parts of 
the world such as Saudu Arabia  where Fayad, Elbieh, Baig, and Alruwaili (2017) 
investigated Prevalence of Dental Anxiety among Dental Patients in Saudi Arabia; In 
India, Acharya (2008) studied Factors affecting dental anxiety and beliefs in an Indian 
population; China had authors Yuan, Freeman, Lahti, Lloyd-Williams and Humphris 
(2008) who researched on Some psychometric properties of the Chinese version of the 
Modified Dental Anxiety Scale with cross validation, however there is limited available 
data in Nigeria on dental anxiety and no data on personality traits, fear of pain, and sex as 
predictors of dental anxiety, thereby creating the gap sought to be filled.  .  
1.6 Scope of the Study 
 Dental anxiety is a multidimensional complex phenomenon with several contributing 
factors, however this present research is intended to investigate the influence of three 
factors on dental anxiety which are “personality traits, fear of pain and sex as predictors 
of Dental Anxiety in Dental Patients”. It was carried out in the biggest dental clinic in 
Benue State, the dental clinic of the Department of Dental/Maxillofacial Surgery, Federal 
Medical Centre Makurdi. The choice of the health institutions was made based on the 
large number of patients that attend the dental clinic. Using dental patients other than 
general patients or population to study dental anxiety is justified by reason of who is 
exposed to a dental situation. The study covered the period between November 2017 to 
September 2018. 
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1.7 Operational Definition of Terms 
 The key concepts of this research have peculiar meanings and are defined below as 
used in the study. 
Dental anxiety: Dental anxiety (situation specific trait anxiety) as defined here is the 
predisposition to experience abnormal fear, tension and apprehension in Dental situation.     
Personality trait: is defined here as an individual’s stable and enduring characteristic 
pattern of thinking, feeling and behaving. 
Pain: is operationalised here as a highly unpleasant sensation following actual or 
potential tissue damage.  
Fear of pain: refers here as an abnormal and persistent fear of pain that is far more 
powerful than that of a normal person.  
Sex:  as the Biological distinction of male and female individuals.  
Neuroticism personality trait- refers the tendency to easily experience unpleasant 
emotions, moody, worrying and nervous.   
Extraversion personality trait- these people are outgoing, friendly, lively, active and 
talkative.  
Openness personality trait- is the tendency to be creative, imaginative, intelligent, 
curious, broad-minded, sophisticated and adventurous.  
Conscientiousness personality trait- this refers to people who are organized, 
responsible, hardworking, careful and thorough.  
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Agreeableness personality trait- refers to the tendency to be helpful, warm, caring, 
softhearted, sympathetic and cooperative. 
Dentist one who takes care of patients teeth in a health facility.  
Dental Patients- persons receiving dental treatment or care. 
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CHAPTER TWO 
LITERATURE REVIEW 
 The concepts of Personality trait, Anxiety, Fear, Pain and Sex are famous in 
psychology. Several theories have been propounded about these concepts from varying 
assertions in different schools of thought. The preceding chapter introduced the domain of 
the present study and this chapter presents a review of the aforementioned concepts and 
some of its theories; a review of relevant and empirical literature; summary of the 
literature review and statement of the research hypothesis. 
2.1 Conceptual Review 
 Personality traits; Fear of Pain; Sex and Dental Anxiety are the key concepts 
discussed under the conceptual review, they constitutes the independent and dependent 
variables of this research  
2.1.1 Personality Trait 
 When we observe people around us, one of the first things that strike us is how 
different people are from one another. Some people are very talkative while others are 
very quiet. Some are active whereas others are couch potatoes. Some worry a lot, others 
almost never seem anxious. Each time we use one of these words, words like “talkative,” 
“quiet,” “active,” or “anxious,” to describe those around us, we are talking about a 
person’s personality—the characteristic ways that people differ from one another (Diener  
& Lucas, 2017). The word personality has been derived from the Latin word ‘Persona’, 
which was the mask which Greek actors wore while acting. This, however, is not the 
meaning taken in the modern word personality. 
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 Personality is a set of individual differences that are affected by the development of 
an individual: values, attitudes, personal memories, social relationships, habits, and skills 
(McAdams & Olson, 2010; Mischel, Shoda & Smith 2004).  Different personality 
theorists present their own definitions of the word based on their theoretical positions. 
  Allport (1961) defined Personality as the dynamic organization within the individual 
of those psychophysical systems that determine his characteristics behavior and thought. 
Allport (1937) cataloged 50 distinct meanings of the concept of personality. These 
meanings can be arrayed in a continuum ranging from one’s externally observable 
manner to one’s internal self. Allport’s own preferred definition -personality is the 
dynamic organization within the individual of those psychophysical systems that 
determine his unique adjustments to his environment-was a “biophysical” conception 
focusing on attributes within a person-what an individual is, regardless of the manner in 
which other people perceive his qualities or evaluate them. Allport’s definition is 
consistent with his desire to see personality in terms of neuropsychic dispositions 
reflected in trait-names that describe more than evaluate. For Allport, the more evaluative 
(or ‘censorial’) the term, the less reference to personality and the less value for the 
psychologist. 
 However, other ways of defining personality, consistent with what Allport called a 
“biosocial” view, emphasize more external or transactional types of attributes. These 
include (a) the role one assumes or the status one has achieved in society, (b) one’s 
external appearance (including one’s attractiveness), and (c) the reactions of others to the 
individual as a stimulus--the person’s social stimulus value (May, 1932)- including social 
effects that may contribute to a person’s reputation. Including such variables, one arrives 
at a broad definition: Personality is all of the attributes, qualities, and characteristics that 
13 
 
distinguish the behavior, thoughts, and feelings of individuals. This definition 
corresponds roughly to that guiding selection of variables in some lexical studies (Benet-
Martinez & Waller, 1997; Saucier, 1997). 
 A workable middle-of-the-road definition is that of Funder (2001): Personality is an 
individual’s characteristic patterns of thought, emotion, and behavior, together with the 
psychological mechanisms- hidden or not- behind those patterns. This means 
characteristics that are simultaneously (a) ascribed to individuals, (b) stable over time, 
and (c) psychological in nature, linked to psychological mechanisms. There can be 
ambiguity, of course, about whether external types of attributes are, by this definition, 
part of personality. 
 These definitions highlight three distinct levels at which personality can be described: 
traits, characteristic adaptations, and life stories. Characteristic adaptations and life stories 
both describe the individual’s adaptation to his or her particular socio-cultural context 
(e.g., as a lawyer). Traits describe relatively stable patterns of behavior, motivation, 
emotion, and cognition (Pytlik Zillig, Hemenover, & Dienstbier, 2002; Wilt & Revelle, 
2009) that are not bound to a particular socio-cultural context but could be observed in 
any such context (e.g., argumentativeness). This is not to say that all traits will be evident 
to the same extent or with identical manifestations in all cultures, nor that all traits can be 
observed in any situation, but rather that any trait can be observed in a subset of situations 
in any culture. 
          The term "personality trait" refers to enduring personal characteristics that are 
revealed in a particular pattern of behaviour in a variety of situations (Engler, 2009). 
Personality traits reflect basic dimensions in which people differ (Matthews, Deary, & 
Whiteman, 2003). 
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 There are three criteria that characterize personality traits given by Diener and Lucas 
(2017). 
(1) Consistency- To have a personality trait, individuals must be somewhat consistent 
across situations in their behaviors related to the trait. For example, if they are talkative at 
home, they tend also to be talkative at work. 
(2) Stability- Individuals with a trait are also somewhat stable over time in behaviors 
related to the trait. If they are talkative, for example, at age 30, they will also tend to be 
talkative at age 40. 
(3) Individual differences- People differ from one another on behaviors related to the trait. 
Using speech is not a personality trait and neither is walking on two feet—virtually all 
individuals do these activities, and there are almost no individual differences. But people 
differ on how frequently they talk and how active they are, and thus personality traits 
such as Talkativeness and Activity Level do exist. 
 One of the first comprehensive models of personality traits to be proposed was by 
Han Eysenck.  Eysenck (1952, 1967 & 1982) developed a very influential model of 
personality. Based on the results of factor analyses of responses on personality 
questionnaires he identified three dimensions of personality: extraversion, neuroticism 
and psychoticism.  
 (Eysenck (1947) compiled a battery of questions about behavior, which he later 
applied to 700 soldiers who were being treated for neurotic disorders at the hospital. He 
found that the soldiers’ answers seemed to link naturally with one another, suggesting that 
there were a number of different personality traits which were being revealed by the 
soldier's answers. He called these first order personality traits; he used a technique called 
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factor analysis. This technique reduces behavior to a number of factors which can be 
grouped together under separate headings, called dimensions. 
 Eysenck (1947) found that their behavior could be represented by two dimensions: 
Introversion / Extroversion (E); Neuroticism / Stability (N). Eysenck called these second-
order personality traits. According to their theory, people high on the trait of extroversion 
are sociable and outgoing and readily connect with others, whereas people high on the 
trait of introversion have a higher need to be alone, engage in solitary behaviors, and limit 
their interactions with others.  
 In the neuroticism/stability dimension, people high on neuroticism tend to be anxious; 
they tend to have an overactive sympathetic nervous system and even with low stress, 
their bodies and emotional state tend to go into a flight-or-fight reaction. In contrast, 
people high on stability tend to need more stimulation to activate their flight-or-fight 
reaction and are therefore considered more emotionally stable.  
 In the psychoticism/socialization dimension, people who are high on psychoticism 
tend to be independent thinkers, cold, nonconformist, impulsive, antisocial, and hostile. 
People who are high on socialization (often referred to as superego control) tend to have 
high impulse control—they are more altruistic, empathetic, cooperative, and 
conventional. 
 The most widely used system of traits is called the Five-Factor, it was initially 
proposed by Costa and McCrae (1992) and often describes the relation between an 
individual’s personality and various behaviours. This system includes five broad traits 
that can be remembered with the acronym OCEAN: 
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 Openness to experience- Individuals with openness to experience are generally very 
active, have a tremendous inclination towards creativity and aesthetics and listen to their 
heart i.e. follow their inner feelings. Such individuals are generally open to new learnings, 
skill sets and experiences. People who score high on openness are quite broadminded and 
modern in their outlook as compared to individuals who score low on the same parameter. 
Such individuals are conservative, reluctant to changes and have a traditional approach in 
life. 
 Conscientiousness- As the name suggests, individuals with a Conscientiousness 
personality trait listen to their conscience and act accordingly. Such individuals are 
extremely cautious and self-disciplined. They never perform any task in haste but think 
twice before acting. People with this personality trait are generally methodical and tend to 
become perfectionists in the long run. People who score high on conscientiousness are 
proactive, goal oriented and self-disciplined. They strive hard to accomplish goals and 
objectives within the stipulated time frame. Individuals who scoreless are little laid back 
and are not much goal oriented. 
  Extraversion and Introversion- Carl Jung popularized both the terms “Extraversion” 
and “Introversion”. Extraversion refers to a state where individuals show more concern 
towards what is happening outside. Such individuals love interacting with people around 
and are generally talkative. They do not like spending time alone but love being the centre 
of attraction of parties and social gatherings. Such individuals love going out, partying, 
meeting people and often get bored when they are all by themselves. They admire the 
company of others and hate staying alone. 
  Introversion: Introversion, on the other hand refers to a state when an individual is 
concerned only with his own life and nothing else. Such individuals do not bother about 
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others and are seldom interested in what is happening around. They prefer staying back at 
home rather than going out and spending time with friends. Such individuals speak less 
and enjoy their own company. You would never find them in meetings, clubs, parties or 
social get-togethers. They generally do not have many friends and tend to rely on few 
trusted ones. 
 Agreeableness-Agreeableness is a personality trait which teaches individuals to be 
adjusting in almost all situations. Such individuals do not crib and face changes with a 
smile. They accommodate themselves to all situations and are friendly and kind hearted. 
People who score high on agreeableness are ready to help others and flash their trillion 
dollar smile whenever a problem arises. Individuals who score low on agreeableness on 
the other hand find difficulties in adjusting with others and are little unfriendly. 
  Neuroticism- Neuroticism is a trait where individuals are prone to negative thoughts 
such as anxiety, anger, envy, guilt and so on. Such individuals are often in a state of 
depression and do not how to enjoy life. They always look at the negative sides of life and 
find extremely difficult to cope up with stress. 
 Each of the major traits from the Big Five can be divided into facets to give a more 
fine-grained analysis of someone's personality. In addition, some trait theorists argue that 
there are other traits that cannot be completely captured by the Five-Factor Model 
(McLeod, 2014). 
 According to trait psychologists, there are a limited number of these dimensions 
(dimensions like Extraversion, Conscientiousness, or Agreeableness), and each individual 
falls somewhere on each dimension, meaning that they could be low, medium, or high on 
any specific trait (Diener, & Lucas, 2017).   
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 An important feature of personality traits is that they reflect continuous distributions 
rather than distinct personality types. This means that when personality psychologists talk 
about Introverts and Extraverts, they are not really talking about two distinct types of 
people who are completely and qualitatively different from one another. Instead, they are 
talking about people who score relatively low or relatively high along a continuous 
distribution. In fact, when personality psychologists measure traits like Extraversion, they 
typically find that most people score somewhere in the middle, with smaller numbers 
showing more extreme levels (Diener, & Lucas, 2017). 
2.1.2 Fear of Pain 
 Pain is generally described as an unpleasant sensation. Pain, as a concept and 
symptom, is discussed and described throughout professional and lay medical literature. 
Pain is the reason for initial contact with any physician for the vast majority of medical 
problems, e.g., abdominal pain, chest pain, limb pain, low back pain. As such, pain 
condition classification is very sophisticated and advanced, as demonstrated by the 
International Association for the Study of Pain’s (IASP) Chronic Pain Classification 
system (Merskey & Bogduk, 1994) and others (Derasari, 2000; Waldman, 2003).  
 According to the International Association for the Study of Pain (IASP), pain is 
defined as “an unpleasant sensory and emotional experience associated with actual or 
potential tissue damage, or described in terms of such damage”. 
 The foundation for the history of physiological pain (mechanism) classification 
essentially started with Descartes (Melzack & Wall, 1965) in the 17th century but has not 
been framed in these terms until recently (Thienhaus & Cole, 1998, 2001). The history of 
pain condition classification is synonymous with the history of pain in humankind. Only 
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recently have physician neuroscientists and medical doctors begun to focus on pain 
mechanisms that are the foundation for understanding pain conditions and, therefore, for 
pain classification (Dallel & Voisin, 2001). This effort should proceed rapidly, because 
much information is already available. However, this progression is hindered by the 
difficulties of transferring scientific Knowledge to medical practice.  
 Pain can be classified by its inferred origin into two major types: (a) nociceptive pain 
and (b) neuropathic pain. Common pain syndromes of both types are briefly described in 
the Clinical Manifestations box. See also the Evidence‐Informed Practice box about 
administering analgesia to people with pain and whether that interferes with the diagnosis 
of pain. 
 Nociceptive Pain. Nociceptive pain is the result of the normal physiological 
processing of harmful or potentially harmful noxious stimuli that are perceived as being 
painful (Pasero & McCaffery, 2010). This type of pain is a result of the stimulation of 
nociceptors (nerves that transmit noxious stimuli) that is often the case with tissue 
damage due to trauma or inflammation (Pasero, 2004). Further, nociceptive pain can be 
categorized according to its origin as somatic or visceral. Somatic pain originates in the 
skin, muscles, bone, or connective tissue. The sharp sensation of a paper cut or aching 
and throbbing of a sprained ankle are examples of somatic pain. Visceral pain results 
from the stimulation of pain receptors in the organs. Visceral pain tends to be diffuse and 
often feels like deep somatic pain, that is, burning, aching, or a feeling of pressure. 
Visceral pain is frequently caused by stretching of the tissues, ischemia, or muscle 
spasms. For example, an obstructed bowel or blocked coronary artery will result in 
visceral pain (Pasero & McCaffery, 2010). 
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 Neuropathic Pain. Neuropathic pain is the result of injury to the nerves or an 
abnormal processing of stimuli by the nervous system (Adler, Nico, VandeVord, & Skoff, 
2009). The nerves may be abnormal because of illness (e.g., post herpetic neuralgia, 
diabetic peripheral neuropathy), injury (e.g., phantom limb pain, spinal cord injury pain), 
or undetermined reasons. Neuropathic pain that arises after surgery or another invasive 
procedure that resulted in nerve damage is called iatrogenic. Neuropathic pain is chronic 
in nature; it is characterized by ongoing pain with the sensation of burning, prickling, and 
often a concomitant sensory discrimination deficit in the affected area. The most common 
presentations of this condition are hyperalgesia and allodynia (Campbell & Meyer, 2006). 
It is thought that the phenomenon of neuroplasticity is a contributing factor to some of the 
abnormal changes that take place in many types of neuropathic pain (Pasero & 
McCaffery, 2010). Neuroplasticity is the ability of the brain to reorganize its signalling 
and the processing of stimuli in accordance with the input from the environment. These 
changes take place on a cellular level, but they have the ability to rearrange the 
functionality of larger CNS regions (Coderre, Katz, Vaccarino, & Melzack, 1993). 
 Fear of pain is a general term used to describe several forms of fear with respect to 
pain. Depending on the anticipated source of threat, the content of fear of pain varies 
considerably. For example, fear of pain can be directed toward the occurrence or 
continuation of pain, toward physical activity, or toward the induction of (re)injury or 
physical harm (Helsen, Leeuw, & Vlaeyen, 2013).  
 Fear of pain (also Pain phobia and Algophobia) is an abnormal and persistent fear of 
pain that is far more powerful than that of a normal person (Casselman, 1998). Fear of 
pain is experienced in acute and chronic pain populations, as well as in the general 
population, and it affects numerous aspects of the orofacial pain experience, including 
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pain intensity, pain-related disability, and pain behavior (e.g., avoidance). A related but 
separate construct-dental fear-is also experienced in the general population, and it 
influences dental treatment-seeking behavior and oral and systemic health. Minimal work 
has addressed the role of genetics in the etiologies of fear of pain and dental fear. Limited 
available data suggest that variants of the melanocortin 1 receptor (MC1R) gene may 
predict greater levels of dental fear. The MC1R gene also may be etiologically important 
for fear of pain (Randall, et al. 2016). 
 Psychosocial factors are important in the experience of acute and chronic orofacial 
pain (McNeil, Vargovich, Sorrell & Vowles, 2014). Fear represents one of these factors, 
as it is central to pain etiology, experience, and management. Generally, greater levels of 
fear and the related emotion are associated with more intense acute and chronic pain 
experience (Robinson and Riley 1999). Not surprising, fear of pain appears to be an 
especially important emotional determinant of pain. Fear of pain involves irrational 
apprehension of nociception resulting from any source (Asmundson, Vlaeyen & 
Crombez, 2004). Fear of pain can operate to maintain chronic pain over time 
(Asmundson, Norton & Vlaeyen, 2004), and also is associated with perceived pain 
intensity, reduction of physical activity, and occurrence of maladaptive avoidance 
behaviors in chronic pain patients of many types (McCracken, 1996; Vlaeyen, de Jong, 
Geilen, Heuts & van Breukelen, 2001; Verbunt, 2004). Fear of pain is also associated 
with self-reported pain intensity in experimental pain (George, Dannecker & Robinson, 
2006). 
2.1.3 Sex 
 Sex is the range of characteristics pertaining to, and differentiating between, 
masculinity and femininity. Depending on the context, these characteristics includes 
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biological sex (i.e. the state of being male, female or an intersex variation which may 
complicate sex assignment), sex-based social structures (including gender roles and other 
social roles), or gender identity (Udry, 1994; Haig, 2004; WHO, 2015). For the purpose 
of this present Psychological research, gender is viewed in the context of Biological sex. 
 The concept of sex helps to study the differences in behaviour between men and 
women and to analyze the basis of these differences as basically biological or as social 
constructions by the society (Kamala, 2000). Sexologist John Money introduced the 
terminological distinction between biological sex and gender as a role in 1955. Before his 
work, it was uncommon to use the word gender to refer to anything but grammatical 
categories (Udry, 1994 & Haig, 2004). However, Money's meaning of the word did not 
become widespread until the 1970s, when feminist theory embraced the concept of a 
distinction between biological sex and the social construct of gender. Today, the 
distinction is strictly followed in some contexts, especially the social sciences (Lindsey, 
2010) and documents written by the World Health Organization (WHO, 2015) 
 In a very broad way Gender (sex) refers to the biological and physiological 
differences between male and female sex. The term sex is a physical differentiation 
between the biological male and the biological female. Thus, when an infant is born, the 
infant comes to be labeled “boy” or “girl” depending on their sex. The genital differences 
between male and female is the basis of such characterization. There is a biological 
difference between the sexes and most people are born (expect for a few ambiguous 
cases) as one sex or another. However, it has been argued that having been born into one 
sex or another, individuals are then socialized according to specific gender expectations 
and roles. Biological males learn to take on masculine roles. They are socialized to think 
and act in masculine ways. Biological females learn to take on feminine roles. They are 
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socialized to think and behave in feminine ways (Pitcher & Whelahan, 2005). At birth, 
besides the basic biological differences which is the genitals and reproductive organs, 
there is not much difference between the male child and the female child. Society makes 
the differences between boy and girl through gender constructions. The biological 
differences between the sexes do to some extent explain certain psychological and 
socially constructed differences. This view is criticized by some feminist writers like 
Judith Butler (Kamala, 2000).  Butler (1990) argues that, sex is natural and comes first. 
Gender is perceived as a secondary construct which is imposed over the top of this natural 
distinction. Viewed thus, Butler argues “sex” itself becomes a social category. This 
means that the distinction between “male” and “female” is a social distinction made by 
the society, that is, it is a social construction. It is a particular way of perceiving and 
dividing the differences between “male”, “female”. Butler (1990) explains that “sex” 
though seen as biological, is as much a product of society as it gender. So the term sex is 
also socially constructed. 
 The scientific, biological meaning and definition of sex is an important source of 
explanation to point out the basic differences in sex. Butler’s concern is that “biology” 
itself, as a scientific discipline, is a social system of representation and more important 
there are a number of differences between human beings, but only some become a basis 
for dividing human beings into distinct types. This is the basis for dividing human beings 
into two groups or sexes (Kamala, 2000). Butler (1990) further explains “sex” is not just 
an analytical category. It is a normative category as well. It stipulates what men and 
women are. It also stipulates what men and women ought to be. It formulates rules to 
regulate the behaviour of men and women. Butler (1990) concludes that sex is also a 
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social category. There are some feminist writers who do not agree with Butler and regard 
„sex‟ as basically biological in nature (Kamala, 2000). 
 Much research in sociology assumes that each person has one sex, one sexuality and 
one gender. Sometimes sex and gender are used interchangeably. Sometimes sex means 
sexuality, it may refer to biology or physiology. A woman is assumed to be feminine 
female, a man a masculine male. In gender studies or women studies the fore concern is 
on the biological sex – man, woman, male, female and the way in which biological 
differences have been socially gendered in different ways by the patriarchal society. 
When infants are categorized as a particular sex, they are subject to a range of gendered 
behaviour through gendered socialization (Pitcher & Whelahan, 2005). 
 In other contexts, including some areas of social sciences, gender includes sex or 
replaces it (Udry, 1994 & Haig, 2004). For instance, in non-human animal research, 
gender is commonly used to refer to the biological sex of the animals (Haig, 2004). This 
change in the meaning of gender can be traced to the 1980s. In 1993, the USA's Food and 
Drug Administration (FDA) started to use gender instead of sex 
(http://www.fda.gov/cder/guidance/index.htm). Later, in 2011, the FDA reversed its 
position and began using sex as the biological classification and gender as "a person's 
self-representation as male or female, or how that person is responded to by social 
institutions based on the individual's gender presentation."(U.S. Food and Drug 
Administration, 2011). 
2.1.4 Dental Anxiety 
Anxiety According to Rachman (2004), Anxiety is the tense, unsettling anticipation of a 
threatening but vague event; a feeling of uneasy suspense. It is a negative affect so closely 
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related to fear that in many circumstances the two terms are used interchangeably; like 
anxiety, fear also is a combination of tension and unpleasant anticipation. But distinctions 
can be made between the causes, duration, and maintenance of fear and of anxiety. 
 Rachman (2004) further stated that, when feeling anxious, the person has difficulty in 
identifying the cause of the uneasy tension or the nature of the anticipated event or 
disaster. The emotion can be puzzling for the person experiencing it. In its purest form, 
anxiety is diffuse, objectless, unpleasant, and persistent. It is not so obviously determined; 
it is usually unpredictable and uncontrollable. The rise and decline of fear tends to be 
limited in time and in space, whereas anxiety tends to be pervasive and persistent, with 
uncertain points of onset and offset. It seems to be present, as if in the background, almost 
all of the time: ``I constantly feel as if something dreadful is going to happen.'' Anxiety is 
a state of heightened vigilance rather than an emergency reaction. Fear and anxiety are 
marked by elevated arousal, subjective and/or physiological arousal. Fear is more likely 
to be intense and brief; it is provoked by triggers and is circumscribed. Anxiety tends to 
be shapeless, grating along at a lower level of intensity. Its onset and offset are difficult to 
time and it lacks clear borders. Anxiety is not a lesser and pale form of fear and in many 
ways is more difficult to tolerate than fear. It is unpleasant, unsettling, persistent, 
pervasive, and draining. Intense and prolonged anxiety can be disabling and even 
destructive (Rachman, 2004). 
 The study of anxiety has been invigorated by the steady infusion into the subject of 
cognitive concepts and analyses. One of the earliest and most influential contributions 
was made by Beck (Beck & Emery, 1985), whose writings on depression in the 1970s 
were timely and important. Paradoxically, the extension of cognitive ideas into the study 
of anxiety and its disorders has been more successful and more quickly successful than 
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the original work on depression. The most significant achievement of recent years was the 
introduction of the cognitive theory of panic, which has already spawned a profusion of 
new ideas and applications. Most contemporary psychological discussions of anxiety 
incorporate the cognitive view (Rachman, 2004). 
 Anxiety is a pervasive and significant negative affect that is now under intense 
investigation. It is an intriguing and complex phenomenon that lends itself to cognitive 
analyses: anxiety involves the interplay of vigilance, attention, perception, reasoning, and 
memory- the very meat of cognitive processing. Moreover, many of these operations take 
place at a non-conscious level, small wonder then that clinicians and cognitive scientists 
are drawn to the subject. It is probable that the current interest in anxiety will swell and 
persist for many years. Psychologists have an excellent reason for pursuing their interest 
in anxiety- it turns out that they are ``good at it'' and have forged demonstrably effective 
techniques for reducing unadaptive, distressing anxiety. This is indeed one of the major 
achievements of modern clinical psychology and it deserves to be recognized as such 
(Rachman, 2004). 
Dental Anxiety/Phobia/Fear. Dental anxiety has been variously called dental phobia, 
odontophobia, dentophobia, or dental fear in the literature. Fear is aroused by a real, 
specific stimulus (i.e. needle), whereas anxiety can be thought of as anticipatory in nature 
(Sharma, 2015), hence some authors make a distinction of the two words. In this present 
study, the various terms are construed to mean dental anxiety because; Anxiety, fear, and 
phobias are strongly related, in that the three concepts may lead to one another (King, 
Hamilton, & Ollendick, 1988); Fear and anxiety are marked by elevated arousal- 
subjective and/or physiological arousal (Rachman, 2013) and according Sharma (2015), 
regardless of classification, a person’s response is similar in these situations. 
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  The Medical Dictionary for dental profession defines Dental anxiety as an abnormal 
fear or dread of visiting the Dentist for preventive care or therapy and unwarranted 
anxiety over dental procedures. This definition supports the assertion made by Armfield, 
Stewart and Spencer (2007) which states that individuals with high levels of dental 
anxiety often find themselves in a self-perpetuating cycle of fear whereby they avoid 
regular dental treatment, seek care only when they are in pain, and develop dental needs 
that are extensive for which necessary treatments are invasive. An earlier definition of 
Dental anxiety was made by Corah (1969), he developed the Dental anxiety scale and 
defined it as a patient’s response to the stress that is specific to the dental situation 
(Corah, 1978).  By this definition, it can be inferred that Dental anxiety is a situation 
specific anxiety which this study also views as a trait anxiety. 
 Dental anxiety causes approximately 15 percent of adults to avoid regular dental care 
(Gatchel, Ingersoll, Bowman, Robertson & Walker, 1983). It is a robust predictor of 
dental non-attendance (Liddell & May, 1984), and surveys of irregular dental attenders 
find higher levels of anxiety than for regular attenders (Pohjola, Lahti, Vehkalahti, 
Tolvanen & Hausen, 2007; Pohjola, Lahti, Tolvanen & Hausen, 2008). Individuals high 
in dental anxiety not only avoid regular dental care, but may also avoid care in the case of 
a dental emergency, such as a toothache (Skaret, Berg, Kvale & Raadal, 2007). 
Donaldson et al., (2008) found that the relationship between socioeconomic status and the 
number of sound teeth a person has was partially explained by dental attendance, with 
dental anxiety acting as one barrier to regular attendance. 
 Due to avoidance of dental care, it is not surprising that those with high dental anxiety 
often experience significant oral health problems. Dental avoidance and anticipatory 
anxiety has been linked with a higher number of missing teeth (Abrahamsson, Berggren, 
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Hakeberg, Carlsson & 2001; Schuller, Willumsen  & Holst, 2003). Mehrstedt, John, 
Tonnies and Micheelis (2007) found that individuals with high dental anxiety had 
significantly higher scores on the Oral Health Impact Profile (OHIP; Slade & Spencer 
1994), with feelings of self-consciousness and lack of life satisfaction occurring most 
often in anxious individual. 
It is very common that dental anxiety is connected to general anxiety and other 
psychological psychiatric, and character-disorders, as well as substance dependency 
(Hakeberg, 2003; Locker, Thomson & Poulton , 2001 ). The results presented by Locker 
et al., (2001) indicated that both psychological and conditioning variables contributed to 
dental anxiety. Patients who have experienced torture, sexual abuse or other trauma 
related to the oral cavity often develop odontophobia (Helsedirektoratet, 2010).  
 Dental anxiety is usually a very complex problem, both when it comes to etiology and 
manifestations. It might sometimes be easy to see that a patient is anxious, but finding out 
exactly what the problem is and how to help the patient, is often more difficult. The 
Seattle- system, developed at the University of Washington, might be a useful tool when 
it comes to categorizing patients into groups with similar diagnoses (Milgrom, Weinstein 
& Getz, 1995). The system was developed by working with and treating anxious patients, 
and emphasizes to only “provide a framework for understanding the differences between 
patients” (Milgrom, Weinstein & Getz, 1995). The University of Bergen has, among 
others, used the Seattle-system to categorize patient fears into four types (Raadal, Kvale 
& Skaret, 2003). 
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Category1: Anxiety of Specific Stimuli                                                               
 The patients in this category usually know exactly what they are afraid of. They fear 
specific stimuli such as the needle, drilling, or having a tooth extracted. Usually they 
associate the stimuli they fear with pain, often because they have experienced it to be 
painful in the past (classical conditioning). People within this group often claim to be 
calm in other similar situations, and they are doing fine as long as the specific stimulus is 
avoided.     
Category 2: Distrust of Dental Personnel                                                                                                
 These patients are distrustful or afraid of the dental clinician as a person. Many in this 
group appear to be angry or cynical when they come to a dental clinic. Patients often tell 
about bad experiences with members of the dental staff. Some claim that the dentist was 
very impatient; not allowing anyone to ask questions and that nothing was explained 
during treatment. Others feel that the dentist talked to them in a derogatory way, and that 
their self-esteem was put down when they were accused of having a bad oral hygiene. 
Some claim that the dentist was dominant and only concerned about money making, and 
hence always suggested the most expensive treatment.    
Category 3: Generalized Anxiety                                                                                           
 For this group of patients, dental anxiety is not the only problem they have to deal 
with. Many of them are afraid of flying, heights and closed spaces, and they often do not 
cope with everyday life very well. They usually answer “I don’t know” when they are 
asked what they feel is frightening about dentistry, and they believe that their thoughts 
and fears are not controllable in any way. Often they know that other people easily can 
cope with going to the dentist, and that the dental anxiety is their own personal issue. It is 
not the dental staff they do not trust, it is themselves. Too much information is often 
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overwhelming, and many of these patients gladly leave the control to someone they trust 
to be more competent in the particular situation. This is the most common type of dental 
fear patients.     
Category 4: Anxiety of Catastrophe                              
 Patients in this group fear that a medical emergency will occur during their dental 
treatment. Many claim to be allergic to anesthesia, or they are afraid that the numbness 
will never go away. Some fear that their heart will beat so fast that it will be life-
threatening, or that the dentist will make a critical and dangerous mistake which leads to 
hospitalization or death.    
 Fear and anxiety toward the dentist and dental treatment are both significant 
characteristics that contribute to avoidance of dental care (Pohjola, Lahti, Vehkalahti, 
Tolvanen, & Hausen, 2007).   Anxiety associated with the thought of visiting the dentist 
for preventive care and over dental procedures is referred to as dental anxiety (Gatchell, 
Ingersoll, Bowman, Robertson & Walker, 1983).  
 Fear is a reaction to a known or perceived threat or danger. It leads to a fight-or-flight 
situation. Dental fear is a reaction to threatening stimuli in dental situations. Phobia is 
persistent, unrealistic, and intense fear of a specific stimulus, leading to complete 
avoidance of the perceived danger. Overwhelming and irrational fear of dentistry 
associated with devastating feelings of hypertension, terror, trepidation, and unease is 
termed “odontophobia”, and has been diagnosed under specific phobias according to the 
Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV and the International 
Statistical Classification of Diseases and Related Health Problems (ICD)-10 (Berggren, 
Hakeberg & Carlsson, 2001). 
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 Both dental anxiety and fear evoke physical, cognitive, emotional, and behavioral 
responses in an individual. This is a frequently encountered problem in dental offices. 
Anxiety is often closely linked to painful stimulus and increased pain perception, and thus 
these patients experience more pain that lasts longer; moreover, they also exaggerate their 
memory of pain (Al Absi & Rokke, 1991). Treating such anxious patients is stressful for 
the dentist, due to reduced cooperation, requiring more treatment time and resources, 
ultimately resulting in an unpleasant experience for both the patient and the dentist 
(Brahm et al., 2012; Moore & Brødsgaard, 2001). Fearful and anxious individuals feel 
that something dreadful is going to happen during dental treatment, and hence do not visit 
the dentist. Such behavior ultimately results in bad oral health, with more missing teeth, 
decayed teeth, and poor periodontal status (van Wijk & Hoogstraten, 2003). 
2.2 Theoretical Review  
           This section reviews theories that are pertinent to the study. The theories of 
personality traits; Pain; Dental Anxiety; and Gender are reviewed and related to the study. 
2.2.1 Theories of Personality 
          The study of personality is one of the major topics of interest within psychology. 
Numerous personality theories exist and most of the major ones fall in to one of four 
major perspectives-The Psychoanalytic Perspective; the Humanistic Perspective; The 
Trait Perspective and The Social Cognitive Perspective. Each of these perspectives on 
personality attempts to describe different patterns in personality, including how these 
patterns form and how people differ on an individual level. For the purpose of this 
research, there will be a bias in the Trait perspective. 
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2.2.1.1 Allport’s Theory of Personality 
         Allport's theory of personality emphasizes the uniqueness of the individual and the 
internal cognitive and motivational processes that influence behavior. For example, 
intelligence, temperament, habits, skills, attitudes, and traits. 
Allport (1937) believes that personality is biologically determined at birth, and shaped by 
a person's environmental experience. In 1936, psychologist Gordon Allport found that 
one English-language dictionary alone contained more than 4,000 words describing 
different personality traits. He categorized these traits into three levels: 
1. Cardinal Traits: These are traits that dominate an individual’s whole life, often to 
the point that the person becomes known specifically for these traits. People with 
such personalities often become so known for these traits that their names are often 
synonymous with these qualities. Consider the origin and meaning of the following 
descriptive terms: Freudian, Machiavellian, narcissistic, Don Juan, Christ-like, etc. 
Allport (1936) suggested that cardinal traits are rare and tend to develop later in 
life. 
2.  Central Traits: These are the general characteristics that form the basic 
foundations of personality. These central traits, while not as dominating as cardinal 
traits, are the major characteristics you might use to describe another person. 
Terms such as intelligent, honest, shy and anxious are considered central traits. 
3. Secondary Traits: These are the traits that are sometimes related to attitudes or 
preferences and often appear only in certain situations or under specific 
circumstances. Some examples would be getting anxious when speaking to a group 
or impatient while waiting in line. 
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2.2.1.2 Eysenck’s Personality Theory  
            Eysenck’s theory was based primarily on physiology and genetics.  Although he 
was a behaviorist who considers learned habits of great importance, he considered 
personality differences as growing out of our genetic inheritance.  He was, therefore, 
primarily interested in what is usually called temperament. 
           Eysencks (1964) was also primarily a research psychologist.  His methods 
involved a statistical technique called factor analysis.  This technique extracts a number 
of “dimensions” from large masses of data.  For example, if a long list of adjectives is 
given to a large number of people for them to rate themselves on, it constitutes prime raw 
material for factor analysis. If the test  include words like “shy,” “introverted,” 
“outgoing,” “wild,” and so on. Obviously, shy people are likely to rate themselves high 
on the first two words, and low on the second two. Outgoing people are likely to do the 
reverse. Factor analysis extracts dimensions -- factors -- such as shy-outgoing from the 
mass of information.  The researcher then examines the data and gives the factor a name 
such as “introversion-extraversion.” There are other techniques that will find the “best fit” 
of the data to various possible dimensions, and others still that will find “higher level” 
dimensions -- factors that organize the factors, like big headings organize little headings. 
Eysenck's original research found two main dimensions of temperament: neuroticism and 
extraversion-introversion.  
Neuroticism 
         Neuroticism is the name Eysenck gave to a dimension that ranges from normal, 
fairly calm and collected people to one’s that tend to be quite “nervous.”  His research 
showed that these nervous people tended to suffer more frequently from a variety of 
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“nervous disorders” we call neuroses, hence the name of the dimension. But understand 
that he was not saying that people who score high on the neuroticism scale are necessarily 
neurotics -- only that they are more susceptible to neurotic problems. 
            Eysencks (1967) was convinced that, since everyone in his data-pool fit 
somewhere on this dimension of normality-to-neuroticism, this was a true temperament, 
i.e. that this was a genetically-based, physiologically-supported dimension of personality. 
He therefore went to the physiological research to find possible explanations. 
            The most obvious place to look was at the sympathetic nervous system.  This is a 
part of the autonomic nervous system that functions separately from the central nervous 
system and controls much of our emotional responsiveness to emergency situations.  For 
example, when signals from the brain tell it to do so, the sympathetic nervous systems 
instructs the liver to release sugar for energy, causes the digestive system to slow down, 
opens up the pupils, raises the hairs on your body (goosebumps), and tells the adrenal 
glands to release more adrenalin (epinephrine). The adrenalin in turn alters many of the 
body’s functions and prepares the muscles for action. The traditional way of describing 
the function of the sympathetic nervous system is to say that it prepares us for “fight or 
flight.” 
              Eysenck hypothesized that some people have a more responsive sympathetic 
nervous system than others. Some people remain very calm during emergencies; some 
people feel considerable fear or other emotions; and some are terrified by even very 
minor incidents.  He suggested that this latter group had a problem of sympathetic 
hyperactivity, which made them prime candidates for the various neurotic disorders. 
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           Perhaps the most “archetypal” neurotic symptom is the panic attack. Eysenck 
(1967) explained panic attacks as something like the positive feedback you get when you 
place a microphone too close to a speaker: The small sounds entering the mike get 
amplified and come out of the speaker, and go into the mike, get amplified again, and 
come out of the speaker again, and so on, round and round, until you get the famous 
squeal that we all loved to produce when we were kids. Well, the panic attack follows the 
same pattern: You are mildly frightened by something -- crossing a bridge, for example. 
This gets your sympathetic nervous system going. That makes you more nervous, and so 
more susceptible to stimulation, which gets your system even more in an uproar, which 
makes you more nervous and more susceptible.  You could say that the neuroticistic 
person is responding more to his or her own panic than to the original object of fear.   
Extraversion-introversion 
         His second dimension is extraversion-introversion. By this he means something 
very similar to what Jung meant by the same terms, and something very similar to our 
common-sense understanding of them: Shy, quiet people “versus” out-going, even loud 
people. This dimension, too, is found in everyone, but the physiological explanation is a 
bit more complex. Eysenck (1967) hypothesized that extraversion-introversion is a matter 
of the balance of “inhibition” and “excitation” in the brain itself.  These are ideas that 
Pavlov came up with to explain some of the differences he found in the reactions of his 
various dogs to stress.  Excitation is the brain waking itself up, getting into an alert, 
learning state. Inhibition is the brain calming itself down, either in the usual sense of 
relaxing and going to sleep, or in the sense of protecting itself in the case of 
overwhelming stimulation. Someone who is extraverted, he hypothesized, has good, 
strong inhibition: When confronted by traumatic stimulation -- such as a car crash -- the 
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extravert’s brain inhibits itself, which means that it becomes “numb,” you might say, to 
the trauma, and therefore will remember very little of what happened. After the car crash, 
the extravert might feel as if he had “blanked out” during the event, and may ask others to 
fill them in on what happened.  Because they don’t feel the full mental impact of the 
crash, they may be ready to go back to driving the very next day. 
          The introvert, on the other hand, has poor or weak inhibition: When trauma, such as 
the car crash, hits them, their brains don’t protect them fast enough, don’t in any way shut 
down.  Instead, they are highly alert and learn well, and so remember everything that 
happened.  They might even report that they saw the whole crash “in slow motion!”  They 
are very unlikely to want to drive anytime soon after the crash, and may even stop driving 
altogether. 
Now, how does this lead to shyness or a love of parties?  Well, imagine the extravert and 
the introvert getting drunk, taking off their clothes, and dancing buck naked on a 
restaurant table. The next morning, the extravert will ask you what happened (and where 
are his clothes). When you tell him, he’ll laugh and start making arrangements to have 
another party. The introvert, on the other hand, will remember every mortifying moment 
of his humiliation, and may never come out of his room again. One of the things that 
Eysencks (1964) discovered was that violent criminals tend to be non-neuroticistic 
extraverts. This makes common sense, if you think about it: It is hard to imagine 
somebody who is painfully shy and who remembers their experiences and learns from 
them holding up a Seven-Eleven! It is even harder to imagine someone given to panic 
attacks doing so. But please understand that there are many kinds of crime besides the 
violent kind that introverts and neurotics might engage in. 
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Psychoticism 
           Eysencks (1976), came to recognize that, although he was using large populations 
for his research, there were some populations he was not tapping. He began to take his 
studies into the mental institutions of England. When these masses of data were factor 
analyzed, a third significant factor began to emerge, which he labeled psychoticism.  
           Like neuroticism, high psychoticism does not mean you are psychotic or doomed 
to become so -- only that you exhibit some qualities commonly found among psychotics, 
and that you may be more susceptible, given certain environments, to becoming 
psychotic. 
           As you might imagine, the kinds of qualities found in high psychoticistic people 
include a certain recklessness, a disregard for common sense or conventions, and a degree 
of inappropriate emotional expression. It is the dimension that separates those people who 
end up institutions from the rest of humanity! 
2.2.1.3 Cattell's 16 Personality Factor (PF) Trait Theory 
          Trait theorist Raymond Cattell reduced the number of main personality traits from 
Allport’s initial list of over 4,000 down to 171, mostly by eliminating uncommon traits 
and combining common characteristics. Next, Cattell rated a large sample of individuals 
for these 171 different traits. Then, using a statistical technique known as factor analysis, 
he identified closely related terms and eventually reduced his list to just 16 key 
personality traits.  
           Cattell (1965) disagreed with Eysenck’s view that personality can be understood 
by looking at only two or three dimensions of behavior. Instead, he argued that it was 
necessary to look at a much larger number of traits in order to get a complete picture of 
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someone’s personality. Whereas Eysenck based his theory based on the responses of 
hospitalized servicemen, Cattell collected data from a range of people through three 
different sources of data. 
 L-data - this is life record data such as school grades, absence from work etc. 
Q-data - this was a questionnaire designed to rate an individual's personality. 
T-data - this is data from objective tests designed to 'tap' into a personality construct. 
             Cattell (1965) analyzed the T-data and Q-data using a mathematical technique 
called factor analysis to look at which types of behavior tended to be grouped together in 
the same people. He identified 16 personality traits / factors common to all people: 
Warmth; Reasoning; Emotional Stability; Dominance; Liveliness; Rule Consciousness; 
Social Boldness; Sensitivity; Vigilance; Abstractedness; Privateness; Apprehension; 
Openness to Change; Self-Reliance; Perfectionism and Tension. 
            Cattell (1965) made a distinction between source and surface traits. Surface traits 
are very obvious and can be easily identified by other people, whereas source traits are 
less visible to other people and appear to underlie several different aspects of behavior. 
He regarded source traits are more important in describing personality than surface traits. 
             Cattell (1965) produced a personality test similar to the EPI that measured each of 
the sixteen traits. The 16PF (16 Personality Factors Test) has 160 questions in total, 10 
questions relating to each personality factor. 
          Both Cattell’s and Eysenck’s theory have been the subject of considerable research, 
which has led some theorists to believe that Cattell focused on too many traits, while 
Eysenck focused on too few. As a result, a new trait theory often referred to as the "Big 
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Five" theory emerged. This five-factor model of personality represents five core traits that 
interact to form human personality. While researchers often disagree about the exact 
labels for each dimension, the following are described most commonly: Extraversion; 
Agreeableness; Conscientiousness; Neuroticism and Openness. 
2.2.1.4 The Five-Factor Theory of Personality 
          The five factor theory of personality propounded by McCrae and Costa (1987) has 
the following traits: 
 Openness to experience refers to the dimension ranging from outgoing, liberal, 
interested in new things, and imaginative to reserved, conservative, traditional, and 
conforming.  Like all of these five traits, people will fall somewhere on a continuum, with 
most falling somewhere in the middle. 
Conscientiousness refers to the continuum ranging from organized, careful, and 
determined to careless, and weak willed.  Those on the high end of this factor may be 
seen as stoic, cold, and methodical.  Those on the low end may be seen as gullible, 
followers, or may see the needs of others as always superceding their own. 
Extroversion refers to a person who prefers group activities, group sports, large 
gatherings, lots of friends and acquaintances, loud music, and social endeavors.  An 
introvert prefers more solitude, quiet music, small groups or individual sports and would 
rather stay at home or engage in a small group activity than attend a party or large social 
gathering.  We’ve even found that extroverts tend to get bored more easily and may be 
followers who seek out others to avoid this boredom.  Introverts, on the other hand, tend 
to become anxious more easily, especially in larger groups, and prefer the individual 
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activity to avoid this anxiety, and as more of an individualist, may be seen as more of a 
leader. 
Agreeableness represents the extremes of stubborn versus easy going or suspicious 
versus trusting.  Those high in agreeableness are helpful, sympathetic to others, and 
understanding.  Those low on this trait are seen as argumentative, skeptical, and strong-
willed. 
Neuroticism refers to the dimension of emotional stability.  Someone high on 
neuroticism would exhibit instability in his or her emotions, interactions, and 
relationships.  They may have frequent and wide mood swings, be difficult to understand, 
and become more upset over daily stressors and interactions.  The person low on 
neuroticism may be seen as reserved, calm, and perhaps even unemotional. 
2.2.1.5 The Honesty-Humility, Emotionality, Extraversion, Agreeableness, 
Conscientiousness, and Openness to Experience (HEXACO) Model of Personality. 
          The HEXACO model of personality structure is a six-dimensional model of human 
personality that was created by Ashton and Lee (Ashton, 2004) based on findings from a 
series of lexical studies involving several European and Asian languages. The six factors, 
or dimensions, include Honesty-Humility (H), Emotionality (E), Extraversion (X), 
Agreeableness (A), Conscientiousness (C), and Openness to Experience (O). Each factor 
is composed of traits with characteristics indicating high and low levels of the factor. The 
HEXACO model was developed through similar methods as other trait taxonomies and 
builds on the work of Costa and McCrae (1992) and Goldberg (1993). The model, 
therefore, shares several common elements with other trait models. However, the 
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HEXACO model is unique mainly due to the addition of the Honesty-Humility dimension 
(Ashton & Lee, 2007). 
         The HEXACO model of personality conceptualizes human personality in terms of 
six dimensions. It was developed from several previous independent lexical studies. 
Language based taxonomies for personality traits have been widely used as a method for 
developing personality models. This method, based on the logic of the lexical hypothesis, 
uses adjectives found in language that describe behaviours and tendencies among 
individuals. The identified adjectives are distilled down through factor analysis to yield a 
manageable number of groups of related personality traits. 
        Research studies based on the lexical hypothesis described above were first 
undertaken in the English language. Subsequent research was conducted in other 
languages, including Croatian, Dutch, Filipino, French, German, Greek, Hungarian, 
Italian, Korean, Polish, and Turkish. Comparisons of the results revealed as many as six 
emergent factors, in similar form across different languages including English (Lee & 
Ashton, 2008) The six factors are generally named Honesty-Humility (H), Emotionality 
(E), Extraversion (X), Agreeableness (A), Conscientiousness (C), and Openness to 
Experience (O). The personality-descriptive adjectives that typically belong to these six 
groups are as follows (Ashton & Lee, 2007). 
1. Honesty-Humility (H): sincere, honest, faithful, loyal, modest/unassuming versus 
sly, deceitful, greedy, pretentious, hypocritical, boastful, pompous 
2. Emotionality (E): emotional, oversensitive, sentimental, fearful, anxious, 
vulnerable versus brave, tough, independent, self-assured, and stable. 
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3. Extraversion (X): outgoing, lively, extraverted, sociable, talkative, cheerful, active 
versus shy, passive, withdrawn, introverted, quiet, reserved 
4. Agreeableness (A): patient, tolerant, peaceful, mild, agreeable, lenient, gentle 
versus ill-tempered, quarrelsome, stubborn, choleric 
5. Conscientiousness (C): organized, disciplined, diligent, careful, thorough, precise 
versus sloppy, negligent, reckless, lazy, irresponsible, absent-minded 
6. Openness to Experience (O): intellectual, creative, unconventional, innovative, 
ironic versus shallow, unimaginative, conventional 
       Personality is often assessed using a self-report inventory or observer report 
inventory. The six factors are measured through a series of questions designed to rate an 
individual on levels of each factor (Lee & Ashton 2008).   Ashton and Lee have 
developed self- and observer report forms of the HEXACO Personality Inventory-
Revised (HEXACO-PI-R) (Lee & Ashton, 2004). The HEXACO-PI-R assesses the six 
broad HEXACO personality factors, each of which contains four "facets", or narrower 
personality characteristics. (An additional 25th narrow facet, called Altruism, is also 
included and represents a blend of the Honesty-Humility, Emotionality, and 
Agreeableness factors.) The four facets within each factor are as follows: 
1. Honesty-Humility (H): Sincerity, Fairness, Greed Avoidance, Modesty 
2. Emotionality (E): Fearfulness, Anxiety, Dependence, Sentimentality 
3. Extraversion (X): Social Self-Esteem, Social Boldness, Sociability, Liveliness 
4. Agreeableness (A): Forgivingness, Gentleness, Flexibility, Patience 
5. Conscientiousness (C): Organization, Diligence, Perfectionism, Prudence 
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6. Openness to Experience (O): Aesthetic Appreciation, Inquisitiveness, Creativity,   and      
Unconventionality 
Criticisms of Trait Theory 
          While trait theory may seem logical and strait forward, like any theory on 
personality, it has both its good points and its criticisms (Heffner, 2014)       . 
1. Poor Predictor of Future Behavior.  While we may be able to say, in general that a 
person falls on the high end or low end of a specific trait, trait theories fails to address 
a person’s state.  A state is a temporary way of interacting and dealing with the self 
and others.  For example, an introvert may be quiet, reserved, intellectual, and calm in 
most situations.  When around close friends, however, he may seem quite outgoing, 
fun-loving, and excitable.   The same could be said for the extrovert who, when 
presented with a job interview, may act more introverted, shy, reserved, and 
intellectual. 
2.  Does not Address Development.  While statistics may be a strength of trait theories, 
it may also be its biggest criticism.  Because it is based on statistics rather than theory, 
it provides no explanation of personality development.  Where most theories argue for 
the development (past), the current personality (present) and provide a means for 
change (future), trait theory is stuck in the present. 
3. No Means of Change.  Perhaps because trait theories does little to offer ideas about 
trait development, it also provides little or no guidance in the changing of negative 
aspects of a trait.  Without understanding how a trait develops, how do we then 
change that trait?  Many argue that the application of trait theories is significantly 
reduced because it lacks a means for change.  
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 2.2.2 Theories of Pain 
 A number of theories have been postulated to describe mechanisms underlying pain 
perception. These theories date back several centuries and even millennia (Kenins 1988; 
Perl 2007; Rey 1995). This review will mainly focus on the four most influential theories 
of pain perception which are the Specificity (or Labeled Line), Intensity, Pattern, and 
Gate Control Theories of Pain. 
2.2.2.1 Specificity Theory of Pain 
 Specificity theory is one of the first modern theories for pain. It holds that specific 
pain receptors transmit signals to a "pain center" in the brain that produces the perception 
of pain (Moayedi, & Davis, 2013).  The Specificity Theory refers to the presence of 
dedicated pathways for each somatosensory modality. The fundamental tenet of the 
Specificity Theory is that each modality has a specific receptor and associated sensory 
fiber (primary afferent) that is sensitive to one specific stimulus (Dubner et al. 1978). For 
instance, the model proposes that non-noxious mechanical stimuli are encoded by low-
threshold mechanorecepetors, which are associated with dedicated primary afferents that 
project to “mechanoreceptive” second-order neurons in the spinal cord or brainstem 
(depending on the source of the input). These second-order neurons project to “higher” 
mechanoreceptive areas in the brain. Similarly, noxious stimuli would activate a 
nociceptor, which would project to higher “pain” centers through a pain fiber. These ideas 
have been emerging over several millennia but were experimentally tested and formally 
postulated as a theory in the 19th century by physiologists in Western Europe. 
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2.2.2.2 Intensity Theory of Pain 
 An Intensive (or Summation) Theory of Pain (now referred to as the Intensity Theory) 
has been postulated at several different times throughout history. First, conceptualized in 
the fourth century BCE by Plato in his oeuvre Timaeus (Plato 1998), the theory defines 
pain, not as a unique sensory experience but rather, as an emotion that occurs when a 
stimulus is stronger than usual. Centuries later, Erasmus Darwin (Darwin and Darwin 
1794) reiterated this concept in Zoonomia. One hundred years after Darwin, Wilhelm Erb 
also suggested that pain occurred in any sensory system when sufficient intensity was 
reached rather than being a stimulus modality in its own right [cited in Dallenbach 
(1939)]. Arthur Goldscheider further advanced the Intensity Theory, based on an 
experiment performed by Bernhard Naunyn in 1859 [cited in Dallenbach (1939)]. These 
experiments showed that repeated tactile stimulation (below the threshold for tactile 
perception) produced pain in patients with syphilis who had degenerating dorsal columns. 
When this stimulus was presented to patients 60–600 times/s, they rapidly developed 
what they described as unbearable pain. Naunyn reproduced these results in a series of 
experiments with different types of stimuli, including electrical stimuli. It was concluded 
that there must be some form of summation that occurs for the subthreshold stimuli to 
become unbearably painful. Goldscheider (1894) suggested a neurophysiological model 
to describe this summation effect: repeated subthreshold stimulation or suprathreshold 
hyperintensive stimulation could cause pain. He suggested further that the increased 
sensory input would converge and summate in the gray matter of the spinal cord. This 
theory competed with the Specificity Theory of Pain, which was championed by von 
Frey. However, the theory lost support with Sherrington's (1955) evolutionary framework 
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for the Specificity Theory and postulated the existence of sensory receptors that are 
specialized to respond to noxious stimuli, for which he coined the term “nociceptor”. 
2.2.2.3 Pattern Theory of Pain 
 In an attempt to overhaul theories of soma-aesthesis (including pain), Nafe (1929) 
postulated a “quantitative theory of feeling”. This theory ignored findings of specialized 
nerve endings and many of the observations supporting the specificity and/or intensive 
theories of pain. The theory stated that any soma-esthetic sensation occurred by a specific 
and particular pattern of neural firing and that the spatial and temporal profile of firing of 
the peripheral nerves encoded the stimulus type and intensity. Lele, Sinclair & Weddell 
(1954) championed this theory and added that cutaneous sensory nerve fibers, with the 
exception of those innervating hair cells, are the same. To support this claim, they cited 
work that had shown that distorting a nerve fiber would cause action potentials to 
discharge in any nerve fiber, whether encapsulated or not. Furthermore, intense 
stimulation of any of these nerve fibers would cause the percept of pain (Sinclair 1955; 
Weddell 1955). 
2.2.2.4 Gate Control Theory of Pain 
 In 1965, Ronald Melzack and Charles Patrick Wall (Melzack and Wall 1965) 
proposed a theory that would revolutionize pain research: the Gate Control Theory of 
Pain. The Gate Control Theory recognized the experimental evidence that supported the 
Specificity and Pattern Theories and provided a model that could explain these seemingly 
opposed findings. In a landmark paper, Melzack and Wall (1965) carefully discussed the 
shortcomings of the Specificity and Pattern Theories—the two dominant theories of the 
era—and attempted to bridge the gap between these theories with a framework based on 
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the aspects of each theory that had been corroborated by physiological data. Specifically, 
Melzack and Wall accepted that there are nociceptors (pain fibers) and touch fibers and 
proposed that that these fibers synapse in two different regions within the dorsal horn of 
the spinal cord: cells in the substantia gelatinosa and the “transmission” cells. The model 
proposed that signals produced in primary afferents from stimulation of the skin were 
transmitted to three regions within the spinal cord: 1) the substantia gelatinosa, 2) the 
dorsal column, and 3) a group of cells that they called transmission cells. They proposed 
that the gate in the spinal cord is the substantia gelatinosa in the dorsal horn, which 
modulates the transmission of sensory information from the primary afferent neurons to 
transmission cells in the spinal cord. This gating mechanism is controlled by the activity 
in the large and small fibers. Large-fiber activity inhibits (or closes) the gate, whereas 
small-fiber activity facilitates (or opens) the gate. Activity from descending fibers that 
originate in supraspinal regions and project to the dorsal horn could also modulate this 
gate. When nociceptive information reaches a threshold that exceeds the inhibition 
elicited, it “opens the gate” and activates pathways that lead to the experience of pain and 
its related behaviors. Therefore, the Gate Control Theory of Pain provided a neural basis 
for the findings that supported and in fact helped to reconcile the apparent differences 
between the Pattern and Specificity Theories of Pain. 
2.2.3 Theories of Sex differences 
 Given the ubiquitous influence of gender in a person's life, several major theories 
have been developed over the years to explain gender development. These theories can be 
generally divided into three families: biological, Psychological and sociological 
perspective. Psychologically-oriented theories tend to emphasize intrapsychic processes 
governing gender development (Freud, 1905/1930; Kohlberg, 1966). In contrast, 
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sociological theories focus on socio-structural determinants of gender-role development 
and functioning (Berger, Rosenholtz, & Zelditch, 1980; Eagly, 1987a; Epstein, 1988). 
According to biologically-oriented theories, gender differences arising from the 
differential biological roles played by males and females in reproduction underlie gender-
role development and differentiation (Buss, 1985; Trivers, 1972). 
2.2.3.1 Biological theory of sex development 
 The biological approach states that the distinction between men and women are due to 
inherent and hormonal differences. Biological explanations of gender and sexual 
differences have been correlated to the work done by Charles Darwin regarding 
evolution. He suggested that just as wild animals and plants had physiological differences 
between sexes, humans did as well (Shadreck, 2008). Biological perspectives on 
psychological differentiation often place parallels to the physical nature of sexual 
differentiation. These parallels include genetic and hormonal factors that create different 
individuals, with the main difference being the reproductive function. The brain controls 
behavior by individuals, but it is influenced by genes, hormones and evolution. Evidence 
has shown that the way boys and girls become men and women is different, and that there 
are variations between the individuals of each sex (Sheri, Blakemore & Beltz, 2011).  
Evolutionary View 
 Biologically-oriented theories have also been proposed to explain gender 
development and differentiation. Evolutionary psychology is one such theory that views 
gender differentiation as ancestrally programmed (Archer, 1996; Buss, 1995; Simpson & 
Kenwick, 1997). 
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 As the evolutionary approach is a biological one, it suggests that aspects of human 
behavior have been coded by our genes because they were or are adaptive. The ancestral 
origin of differences in gender roles is analyzed in terms of mate preferences, 
reproductive strategies, parental investment in offspring, and the aggressive nature of 
males. Viewed from this perspective, contemporary gender differences originated from 
successful ancestral adaptation to the different reproductive demands faced by men and 
women. Men contributed less to their offsprings’ chances of survival so they sought 
multiple partners and were less choosy with whom to mate. In addition, uncertainty of 
paternity raised the risk of investing resources in children who were not their own. In 
contrast, women have to carry the fetus and care for their offspring years after their birth. 
Women areadapted to their greater imposed role in reproduction and parenting by 
preferring fewer sexual partners and favoring those who would be good long-term 
providers of the basic necessities of life for themselves and their offspring. Men, in 
contrast, attempted to maximize the likelihood of paternity by reproducing with numerous 
young and physically attractive females, suggestive of high fertility. Because of their size 
and strength advantage, males resolved problems arising from conflicting reproductive 
interests by exercising aggressive dominance over females. Coercive force enables males 
to control female’s sexuality and to mate with many females (Smuts, 1992, 1995). As a 
legacy of this evolutionary history, women have come to invest more heavily than men in 
parenting roles (Trivers, 1972). Males, in turn, evolved into aggressors, social dominators 
and prolific maters because such behavior increased their success in propagating their 
genes. According to evolutionary psychology, many current gender differences, such as 
the number of sexual partners preferred, criteria for selecting sexual partners, aggression, 
jealousy and the roles they fulfill originated from the ancestral sex differentiated 
reproductive strategies (Buss, & Schmitt, 1993). For example, the findings that men 
50 
 
prefer women who are young and physically attractive and women prefer men who are 
financially well resourced as mates are considered supportive of biological selection. 
Chromosomal View 
 Biological differentiation is fundamental in determining differences in males and 
females. Males have two different sex chromosomes; an X and a Y. Females have two X 
chromosomes. A chromosome is a long thin structure containing thousands of genes, 
which are biochemical units of heredity and govern the development of every human 
being. The Y chromosome is what determines sexual differentiation. If the Y 
chromosome is present, growth is along male lines. The SRY is a specific part of the Y 
chromosome which is the sex-determining gene region of the chromosome. This is what 
is responsible for the differentiation between male and females. Testosterone helps 
differentiate gender by increasing the likelihood of male patterns of behavior. It has 
effects on the central nervous system that trigger these behaviors. Parts of the SRY and 
specific parts of the Y chromosome could also possibly influence different gender 
behaviors. The normal human body contains 23 pairs of chromosomes. Each pair of 
chromosomes controls different aspects of development, and biological sex is determined 
by the 23rd chromosome pair. Chromosomes physically resemble the letters X and Y 
(Bancroft, 2002). Some people are conceived with an atypical chromosomal pattern. 
People with Klinefelter’s syndrome (XXY) are biologically male but have an extra X 
chromosome. This causes physical effects including underdeveloped genitals and a lack 
of body hair, and psychological effects including poor language skills and a passive 
temperament. People with Turner’s syndrome (XO) are biologically female but have one 
X chromosome missing. Physically the effects of this are a short body and distinctive 
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webbing at the neck. Psychologically, people with Turner’s syndrome often have poor 
spatial and mathematical skills (Bancroft, 2002).  
Hormonal View 
 Another analysis of gender differences from a biological perspective have centered on 
hormonal influences and estimates of heritability. Hormones affect the organization of the 
neural substrates of the brain, including lateralization of brain function. It has been 
reported that females show less lateral brain specialization than do males, but the 
differences are small and some studies find no such difference (Bryden, 1988; Halpern, 
1992; Kinsbourne & Hiscock, 1983). Difference in degree of brain lateralization is 
assumed to produce gender differences in cognitive processing. Although girls generally 
do better on verbal tasks, and boys do better on some types of mathematical tasks, the 
differences are small (Hyde, Fennema, & Lamon, 1990; Hyde & Linn, 1988). Moreover, 
the gender differences have been diminishing over the past decade, which is much too 
short a time to be genetically determined. However, there are clear and reliable 
differences in spatial skills favoring males (Halpern, 1992). But this difference has also 
been diminishing in recent years, most likely as a function of social changes. Although 
hormones may play a part in spatial ability, the evidence suggests that environmental 
factors play a central role in the observed differences. Compared to girls, boys grow up in 
more spatially complex environments, receive more encouragement for outdoor play, and 
engage extensively in activities that foster the development of spatial skills. In accord 
with a social source, gender differences in spatial ability are not found in cultures where 
women are granted greater freedom of action (Fausto-Sterling, 1992). 
 The search for a hormonal basis for gender differences in social behavior has 
produced highly conflicting results. Despite considerable research, the influence of 
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hormones on behavioral development and cognitive functioning remains unclear. 
Drawing on atypical populations in which the developing fetus is exposed to high levels 
of prenatal male or female hormones, the findings show that girls increase engagement in 
traditionally male- and female-related activities, respectively (Berenbaum & Hines, 1992; 
Berenbaum & Snyder, 1995; Ehrhardt, Meyer-Bahlburg, Feldman, & Ince, 1984; Money 
& Ehrhardt, 1972; Zussman, Zussman, Dalton, 1975). The causal link between hormones 
and behavior, however, has not been established. Because these children often look 
different from other children of their own sex and parents are very much aware of their 
atypical condition, hormonal influences cannot be disentangled from social ones (Bleier, 
1984; Fausto-Sterling, 1992; Huston, 1983). In addition, the lack of relationship between 
prenatal hormones and gender-linked behavior for boys raises further questions about 
whether hormonal factors could be the basis for gender-differentiated conduct. 
2.2.3.2 Psychological Theories Supporting Sex Development 
           The psychological theories of sex development highlight the role of 
communication in males and females through individual learning and cognitive 
development. 
Psychoanalytic Theory 
           Psychoanalytic theory posited different processes to explain gender development 
in boys and girls. Initially, both boys and girls are believed to identify with their mothers. 
However, between 3 to 5 years of age this changes and children identify with the same-
sex parent. Identification with the same-sex parent is presumed to resolve the conflict 
children experience as a result of erotic attachment to the opposite-sex parent and 
jealousy toward the same-sex parent. This attachment causes children much anxiety as 
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they fear retaliation from the same-sex parent. The lack of visible genitalia in girls fuels 
boys' castration anxieties. Girls face a more complex situation. They feel resentment over 
being deprived of a penis, inferior, and fear retaliation from the mother for their designs 
on their father. The conflicting relationship is resolved through identification with the 
same-sex parent The process of identification is depicted as one in which children 
undertake wholesale adoption of the characteristics and qualities of the same-sex parent. 
Through this process of identification, children become sex-typed. Because identification 
with the same-sex parent is stronger for boys than girls, boys are expected to be more 
strongly sex-typed. 
 Although psychoanalytic theory has had a pervasive early influence in developmental 
psychology, there is little empirical evidence to support it. A clear relationship between 
identification with the same-sex parent and gender-role adoption has never been 
empirically verified (Hetherington, 1967; Kagan, 1964; Payne and Mussen, 1956). 
Children are more likely to model their behavior after nurturant models or socially 
powerful ones than after threatening models with whom they have a rivalrous relationship 
(Bandura, Ross, & Ross, 1963b). 
Cognitive Developmental Theory 
           According to cognitive developmental theory, gender identity is postulated as the 
basic organizer and regulator of children's gender learning (Kohlberg, 1966). Children 
develop the stereotypic conceptions of gender from what they see and hear around them. 
Once they achieve gender constancy - the belief that their own gender is fixed and 
irreversible - they positively value their gender identity and seek to behave only in ways 
that are congruent with that conception. Cognitive consistency is gratifying, so 
individuals attempt to behave in ways that are consistent with their self-conception. 
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Kohlberg posited the following cognitive processes that create and maintain such 
consistency: "I am a boy, therefore I want to do boy things, therefore the opportunity to 
do boy things (and to gain approval for doing them) is rewarding" (Kohlberg, 1966, p. 
89). In this view, much of children's conduct is designed to confirm their gender identity. 
Once children establish knowledge of their own gender, the reciprocal interplay between 
one's behavior (acting like a girl) and thoughts (I am a girl) leads to a stable gender 
identity, or in cognitive-developmental theory terms, the child achieves gender constancy. 
       Kohlberg defined gender constancy as the realization that one’s sex is a permanent 
attribute tied to underlying biological properties and does not depend on superficial 
characteristics such as hair length, style of clothing, or choice of play activities 
(Kohlberg, 1966). Development of gender constancy is not an all or none phenomenon. 
Three discrete levels of gender understanding comprise gender constancy (Slaby & Frey, 
1975). From least to most mature forms of gender understanding, these are designated as 
the gender identity, stability, and consistency components of gender constancy. "Gender 
identity" requires the simple ability to label oneself as a boy or girl and others as a boy, 
girl, man, or woman. "Gender stability" is the recognition that gender remains constant 
over time -- that is, one's sex is the same now as it was when one was a baby and will 
remain the same in adulthood. The final component of gender constancy, "gender 
consistency", is mastered at about age six or seven years. The child now possesses the 
added knowledge that gender is invariant despite changes in appearance, dress or activity. 
Children are not expected to adopt gender-typed behaviors consistently until after they 
regard themselves unalterably as a boy or a girl, which usually is not achieved until about 
six years of age. 
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           Although Kohlberg's theory attracted much attention over the decades, its main 
tenets have not fared well empirically. Studies generally have failed to corroborate the 
link between children's attainment of gender constancy and their gender-linked conduct 
(Huston, 1983). 
2.2.4 Theories of Dental Anxiety 
2.2.4.1 Learning Pathways Theories 
            Rachman (1977) proposed that fears are learned through one or a combination of 
the following learning pathways: (1) direct conditioning, (2) vicarious learning, and (3) 
negative information/instruction. 
1. Direct conditioning. According to early conditioning models of fear acquisition, a 
single exposure to cues associated with an intensely aversive event can cause a person to 
remain fearful of those cues. Specifically, the pairing of a conditioned stimulus (CS; e.g. 
needle) with an aversive unconditioned stimulus (US; e.g. tactile pain) establishes an 
association between the CS and US. Therefore, the individual exhibits ‘conditioned fear’ 
to the needle because he/she has learned to expect tactile pain (US) following needle 
presentation (CS). Mowrer’s (1960) two-factor theory of phobia development further 
suggests that excessive fear is the result of a direct conditioning experience and its 
maintenance by avoidant behavior. 
           There is some support for the classical conditioning theory. In a sample of 7- to 
18-year-olds, 63% recalled having experienced a very unpleasant and painful injection 
(Duff & Brownlee, 1999). Of these children, 46% rated themselves as having “very” or 
“extremely” high levels of subsequent fear. A limitation of this pathway noted by several 
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investigators is that many adults with intense fears or phobias cannot recall a specific 
learning incident (McNally & Steketee, 1985; Menzies & Clarke, 1995).  
2. Vicarious learning. Another pathway for childhood fear development is through 
vicarious learning. Learned fear may occur by observing the fear responses of others 
without experiencing direct conditioning. A well-established finding in the literature is 
that infants actively search for emotional information from their caregiver and use this to 
appraise an uncertain situation; this search is known as social referencing (Feinman, 
Roberts, Hsieh, Swayer & Swanson 1992). Social referencing is thought to be the basis 
for vicarious learning of fear, and therefore, potentially contributes to the development of 
specific phobias and related anxieties (de Rosnay, Cooper, Tsigaras & Murray 2006). 
         Recently, Askew and Field (2007) provided prospective and experimental evidence 
supporting the role of vicarious learning in the development of childhood fears. In their 
study, children aged 7 to 9 years were shown pictures of novel animals paired with faces 
depicting scared, happy or neutral facial expressions. The perceived threat was self-
reported to increase for novel animals they had seen paired with pictures of scared faces. 
These changes persisted after 1 week when measured explicitly and after 3 months when 
measured indirectly. 
         Maternal modeling of pain behavior in response to a cold pressure stimulus has also 
been found to affect pain behavior in children (Goodman & McGrath, 2003). In that 
study, mothers were instructed to display either exaggerated or minimal pain responses to 
a cold pressure task. Toddlers exhibited more facial pain responses in the cold pressure 
task after they had seen their mothers display exaggerated negative pain behaviors 
(Goodman & McGrath, 2003). Moreover, parental anxiety is positively correlated with 
child distress during venipuncture (Wolfram & Turner, 1996), and parental use of 
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distraction has been shown to be beneficial in alleviating child distress (Bauchner, Vinci 
& May 1994).Taken together, the literature suggests that vicarious learning of fear from 
caregivers potentially contributes to the development of needle fear. 
3. Negative information provision. Negative information about a stimulus may also 
explain the development and exacerbation of feared situations and objects that have not 
been personally experienced (Field, Argyris & Knowles 2001). Negative information may 
increase beliefs about the danger posed by a particular stimulus. If a subsequent 
interaction with the stimulus is encountered, this is likely to produce a fear reaction 
(Davey, 1992; Muris, Bodden, Merckelbach, Ollendick & King 2003). Information-
induced fear may result in avoidance of the particular stimulus or situation, thus reducing 
the chance of correcting erroneous expectations. For example, Field and Lawson (2003) 
demonstrated that children are more reluctant to approach an animal associated with 
negative information, which reduces their chance to prove to themselves that this animal 
is in fact, non-threatening. Similarly, negative expectations regarding an injection can 
lead to short term avoidance of the injection experience, and facilitate persisting 
resistance. 
2.2.4.2  Psychodynamic Theory 
          Freud coined the term ‘anxiety neurosis’ in 1895. He viewed anxiety as the 
fundamental phenomenon and the central problem of neurosis (Freud, 1964). Freud’s 
theory of anxiety evolved over time. The important aspects of early psychodynamic 
theory include the structural model of personality, the concept of psychosexual stages, 
and the notion that anxiety is a signal of underlying conflict. In 1903, Freud proposed 
psychosexual stages of development, e.g., oral, anal, oedipal, latent, and phallic. 
Unsuccessful navigation through these stages would result in a “fixation” that would 
58 
 
manifest itself in a symptom of anxiety. Each stage, because of the different 
developmental tasks, was posited to relate to a different type of anxiety. In 1926, Freud 
devised the structural model and revisited his conceptualization of anxiety. The structural 
model posits a personality comprised of an id, ego, and superego with anxiety resulting 
from conflict between these forces and there is a need to inhibit unacceptable thoughts 
and feelings from emerging into conscious awareness. If this ‘signal anxiety’ does not 
adequately activate the ego’s defensive resources then intense, more persistent anxiety or 
other neurotic symptoms are thought to result (Gabbard, 1992). Consequently, anxiety is 
a signal of unconscious fantasies of imagined dangerous situations. These fantasies are 
provoked by instinctual wishes or by perceptions of external situations (Michels, Frances 
& Shear, 1985). Anxiety becomes problematic when defense mechanisms are no longer 
able to inhibit its manifestation adequately and symptoms therefore surface. 
2.2.4.3  Cognitive Theory 
        Behavioral theories of anxiety show strong overlap with cognitive theories, which 
place an emphasis on regulatory control, interactions of stimuli, thoughts, or cognition, 
and available reinforcement. Stimuli provide information about a situation, facilitating 
prediction about the future. For example, a traffic light provides information about when 
an individual can safely cross the street. Cognition refers to the thoughts about a situation. 
Reinforcement control is the notion that individuals act in accordance with the likely 
consequences. Cognitive-behavioral theories suggest that anxiety disorders are 
perpetuated by an interaction among these factors. In the cognitive model of anxiety the 
expectation and interpretation of events, and not simply events in themselves, govern 
one’s experience. Cognition does not act alone. It functions synergistically with other 
primal systems, e.g., affective, behavioral, and physiological. Primacy is attributed to the 
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role of cognition because the cognitive system is responsible for integrating input, 
selecting an appropriate plan, and activating the other subsystems (Beck & Emery, 1985). 
In the cognitive model, anxiety disorders result from a chronic tendency to overestimate 
the likelihood of threat (Beck, 1976). For example, the person who fears elevators greatly 
overestimates the likelihood of being stuck in one. 
          These misestimates of threat result in heightened levels of anxiety, triggering a set 
of responses designed to protect the individual from harm (Beck, 1976). These responses 
include changes in autonomic arousal (fight or flight), inhibition of ongoing behavior, and 
selectively scanning the environment for possible sources of danger. The autonomic 
arousal further increases heart rate and lends evidence to the initial fear. In addition to 
inappropriate reactions to new situations, the anxious individual remains geared for 
defensive action long after the situation has passed. Cognitive theory differentiates two 
levels of cognition: self-schemas and negative automatic thoughts. Self-schemas are 
general core assumptions or beliefs that people hold about themselves and the world. 
Dysfunctional assumptions make people prone to interpret situations in a maladaptive 
manner. For example, the adolescent who holds the belief that “everyone must like me” 
has tied his or her self-worth to social approval. As a result of this schema, the individual 
has heightened his or her anxiety about all social contacts. There is likely a decrease in 
comfort and competency in social situations as well. Negative automatic thoughts 
function in the same manner but refer to certain thoughts and images that arise in a 
specific situation. For example, a child concerned about social evaluation may, during a 
lull in conversation, have a negative automatic thought, “This group thinks I’m boring.” 
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2.2.4.4  Neuroscience 
          In general, the past 20 years has been marked by a resurgence of interest in the 
biological aspects of emotion, and much of this interest has followed from insights on 
neuroscientific aspects of fear. Advances in neuroscience follow from the strong cross 
species parallels, from rodents through humans, in the phenomological, physiological, 
and neuroanatomical correlates of acute fear states (LeDoux, 1996; 1998). Much of this 
work extends insights into the instantiation of fear states through the fear conditioning 
experiment, as described in learning theory, above. Fear conditioning involves pairing of 
an aversive UCS with a neutral CS. Conditioning results from changes within a neural 
circuit centered on the amygdala, a structure that lies within the brain’s medial temporal 
lobe. Following advances in research on fear conditioning, recent studies have begun to 
examine related fear states, such as the states elicited by innate fear-provoking stimuli 
(Davis & Shi, 1999). These states engage both the amygdala as well as a range of other 
brain structures described below. Considerable diversity emerges in research relating 
particular neural circuits to distinct fear states (Davis & Shi, 1999). Despite such 
diversity, research on the neuroscientific aspects of fear states does provide some 
uniformity in the approach to fear as a normal adaptive construct and anxiety as a clinical 
problem. Namely, neuroscientific theories consistently explore the manner in which 
particular brain regions are engaged in specific fear states. Such a theoretical approach 
emphasizes the view that anxiety states represent outward manifestations of changes 
within brain systems. Nevertheless, such theories consider many factors, both socio-
environmental and genetic, which ultimately influence the manner in which changes in 
brain states relate to overt symptomatic manifestations of an anxiety disorder (Meaney et 
al. 1999). As a result, a focus on brain states in such theories can equally lead to an 
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emphasis in therapeutic research on both environmental or social treatments as well as 
pharmacological treatments. 
2.3 Empirical Review 
         Psychology in Dentistry is an emerging field (Srivastava, & Anuradha, 2013), 
nevertheless existing literature from studies in the domains of this research has provided 
some findings of the relationships that exist between the variables under investigation, 
and these findings are engaged in the discussions below. 
2.3.1 Personality Traits and Dental Anxiety 
         The interface of personality and the occurrence of anxiety disorders have been far 
less studied (Bienvenu and Brandes, 2005). Relatively few studies have been conducted 
in this area especially regarding the association between Dental Anxiety and the Big five 
Personality Traits. Even the few recent research that finds utility in using the Big Five 
traits, concentrate on neuroticism, given its strong link evidence with health measures 
across studies (Hampson, 2012). The strong association, however, has led researchers to 
concentrate on this trait at the expense of the other Big Five personality traits, given the 
cost and benefit ratios associated with large-scale studies (e.g.,Nakaya et al., 2010). 
 It is of interest to note that this constellation of personality factors can already be 
identified at a fairly young age. More precisely, Kagan (1989) described a temperament 
typology in toddlers, which referred to the tendency to react with shyness, fear, and 
withdrawal in response to novel or challenging situations. There is ample evidence that 
this typology of behavioral inhibition should be viewed as a vulnerability factor, which 
puts children at risk for developing anxiety disorders (Fox, Henderson, Marshall, Nichols 
& Ghera, 2005). 
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 Previous research in 8- to 13-year-old non-clinical children (Muris, et al.; Muris & 
Dietvorst, 2006), examining the underlying personality factors of behavioral inhibition, 
has indeed confirmed the notion that behavioral inhibition is best characterized by high 
levels of neuroticism and low levels of extraversion. Further, it was found that even after 
controlling for the influence of neuroticism, extraversion and other Big Five personality 
factors, behavioral inhibition was still positively associated with anxiety symptoms, 
which underlines the importance of this temperamental variable in the pathogenesis of 
childhood anxiety problems. However, these earlier studies solely relied on samples of 
non-clinical children, and so it remains to be seen whether this pattern of results also 
emerges in clinically anxious children. Replication of these findings in a clinical 
population seems important as this would further underline the unique role of behavioral 
inhibition beyond basic personality traits in childhood anxiety disorders. 
2.3.1.1 Openness to experience and Dental Anxiety 
 Openness involves six facets, or dimensions, including active imagination (fantasy), 
aesthetic sensitivity, attentiveness to inner feelings, preference for variety, and intellectual 
curiosity (Goldberg, 1993). Openness has more modest relationships with aspects of 
subjective well-being than other Five Factor Model personality traits (Steel, Schmidt & 
Shultz, 2008). On the whole openness appears to be largely unrelated to symptoms of 
mental disorders  (Malouff, Thorsteinsson & Schutte, 2005). 
 Research on the health implications of openness is comparatively scarce, although the 
greater mental flexibility of open individuals may facilitate adjustment to novel situations 
and thus promote cognitive, emotional, and physical well-being (Duberstein et al., 2003; 
Jerram & Coleman, 1999; Steel, et al. 2008) as well as lower mortality (Iwasa et al., 
2008; Taylor et al., 2009). 
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 Dentally anxious patients scored low on Openness trait in a study conducted Schuurs, 
Duivenvoorden, Makkes, Thoden van Velzen and Verhage (1988) to investigate the 
relationship between dental anxiety and some personality traits. A group of 103 patients 
suffering extreme dental anxiety and therefore enrolled in a special treatment program 
were compared with controls sampled at random. The mean scores of the controls on 
dental anxiety measurements and on questionnaires dealing with personality traits were 
transformed into 50 with standard deviation equal to 10 to make them mutually 
comparable, and these subsequently were used as reference points, from which the 
likewise transformed mean scores of the anxiety group have to differ substantially if both 
groups stem from different populations. The mean scores were tested for difference with 
ANOVA. The result showed that the anxious patients were more neurotic and scored low 
on openness to experience.  
 In one of the findings of a research article authored by Shi and colleagues (Shi, Liu, 
Wang & Wang 2015), openness personality trait was shown to be negatively associated 
with anxiety. The purpose of this study was to investigate the anxiety symptoms among 
Chinese medical students, to examine the relationships between big five personality traits 
and anxiety symptoms among medical students, and to explore the mediating role of 
resilience in these relationships. Self-reported questionnaires consisting of the Zung Self-
Rating Anxiety Scale (SAS), Big Five Inventory (BFI), Wagnild and Young Resilience 
Scale (RS-14) and demographic section were distributed to the subjects. A stratified 
random cluster sampling method was used to select 2925 medical students (effective 
response rate: 83.57%) at four medical colleges and universities in Liaoning province, 
China. The result showed the prevalence of anxiety symptoms was 47.3% (SAS index 
score 50) among Chinese medical students. After adjusting for the demographic factors, 
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the traits of agreeableness, conscientiousness and openness were all negatively associated 
with anxiety.  
2.3.1.2 Extraversion-Introversion Personality Trait and Dental Anxiety 
 Extraversion refers to the extraversion-introversion trait. In general, introvert people 
are calm. They keep some distance in their relationships with other people, besides from 
their close friends. They are often quit serious and try to avoid unexpected situations. 
Extraverts are the opposites of introverts. They appreciate social contacts and have a lot 
of friends.  Moreover, high levels on extraversion indicate    sociability, excitement-
seeking, positive affect (feeling good), and active involvement in events (Sanderman,  
Arrindell, Ranchor, Eysenck & Eysenck 1995). 
 Extraversion is marked by pronounced engagement with the external world. 
Extroverts enjoy being with people, are full of energy, and often experience positive 
emotions. They tend to be enthusiastic, action-oriented, individuals who are likely to say 
"Yes!" or "Let's go!" to opportunities for excitement. In groups they like to talk, assert 
themselves, and draw attention to themselves. Introverts lack the exuberance, energy, and 
activity levels of extroverts. They tend to be quiet, low-key, deliberate, and disengaged 
from the social world. Their lack of social involvement should not be interpreted as 
shyness or depression; the introvert simply needs less stimulation than an extrovert and 
prefers to be alone. 
 Extraversion is associated with high levels of activity, sociability, and a greater 
tendency to experience positive emotions (Costa & McCrae, 1992; McCrae & Costa, 
2003). Not surprisingly, highly extraverted individuals appear to be in better mental 
health as evidenced by higher subjective well-being (Steel, Schmidt & Shultz, 2008) and 
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lower rates of depression (Jylha & Isometsa, 2006). Although several studies show links 
between extraversion and self-rated global health (Jerram & Coleman, 1999; Korotkov & 
Hannah, 2004), associations with physical health are less consistent across studies than 
for neuroticism. 
 There is evidence indicating that low extraversion (i.e., introversion) is closely 
associated with anxiety problems (Bienvenu, Samuels, Costa, Reti & Eaton, 2004; Trull 
& Sher, 1994), which is not surprising as it is easy to see how this personality feature 
promotes avoidance behavior. Thus, a personality characterized by a combination of high 
levels of neuroticism and low levels of extraversion could be seen as a vulnerability factor 
for developing anxiety disorders in adults ( Craske, 2003) and youths (Muris, & 
Ollendick, 2005; Nigg, 2006). 
 Chronicity of dental anxiety has been associated with lower extraversion, Hagglin et 
al. (2001) demonstrated this association in a study titled: Dental anxiety in relation to 
mental health and personality factors: A longitudinal study of middle-aged and elderly 
women.  In 1968 to 1969, a representative sample of 778 women aged 38 to 54 years took 
part in a psychiatric examination. Three hundred and ten were followed up in 1992 to 
1993. A phobia questionnaire, including assessment of dental fear, and the Eysenck 
Personality Inventory were distributed to the participants at both occasions. High dental 
fear was reported by 16.8% of the women at baseline and was associated with a higher 
number of other phobias. Among women who reported high dental fear in 1968 69 
(n=36), 64% remitted and 36% remained fearful. Among women with low dental fear in 
1968 69 (n = 274), 5% reported high dental fear in 1992-93. Chronicity of high dental 
fear was associated lower extraversion and more psychiatric impairment and remission 
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was associated with higher extraversion, thus concluding that, lower extraversion is 
predictive of dental anxiety.  
2.3.1.3 Neuroticism Personality Trait and Dental Anxiety 
 Neuroticism refers to the tendency to experience negative feelings. Those who score 
high on Neuroticism may experience primarily one specific negative feeling such as 
anxiety, anger, or depression, but are likely to experience several of these emotions. 
People high in Neuroticism are emotionally reactive, they are characterized by negative 
emotions and feel easily overwhelmed by stressful experiences (Costa & McCrae, 1992; 
McCrae & Costa, 2003). With regard to subjective health, these characteristics translate 
into substantially worse physical and mental health (Duberstein et al., 2003; Jerram & 
Coleman, 1999; Lockenhoff, Sutin, Ferrucci, & Costa, 2008). They respond emotionally 
to events that would not affect most people, and their reactions tend to be more intense 
than normal. They are more likely to interpret ordinary situations as threatening, and 
minor frustrations as hopelessly difficult. Their negative emotional reactions tend to 
persist for unusually long periods of time, which means they are often in a bad mood. 
These problems in emotional regulation can diminish a neurotic's ability to think clearly, 
make decisions, and cope effectively with stress. At the other end of the scale, individuals 
who score low in Neuroticism are less easily upset and are less emotionally reactive. 
They tend to be calm, emotionally stable, and free from persistent negative feelings.  
  A study investigated the relationship between dental anxiety and some personality 
traits. A group of 103 patients suffering extreme dental anxiety and therefore enrolled in a 
special treatment program were compared with controls sampled at random by Schuurs 
and colleagues (Schuurs, Duivenvoorden, Makkes,  Thoden van Velzen & Verhage, 
1988). The mean scores of the controls on dental anxiety measurements and on 
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questionnaires dealing with personality traits were transformed into 50 with standard 
deviation equal to 10 to make them mutually comparable, and these subsequently were 
used as reference points, from which the likewise transformed mean scores of the anxiety 
group have to differ substantially if both groups stem from different populations. The 
mean scores were tested for difference with ANOVA. They found that, anxious patients 
were more neurotic, i.e. more unstable, than the controls.  
 Predisposing personality traits have been hypothesized as central factors in the 
development of dental anxiety. Vassend, Roysamb and Nielsen (2010), carried out a twin 
study to estimate the heritability of dental anxiety, and to investigate the genetic and 
environmental sources of covariance between dental anxiety and the neuroticism 
personality trait. A sample comprising 188 twins, aged 23–35 years (53 monozygotic and 
39 dizygotic twin pairs, and 4 single twins whose co-twin did not participate), was 
included in the study. Measures of dental anxiety and personality were obtained using 
Corah's Dental Anxiety Scale and the NEO Personality Inventory Revised, respectively. 
Bivariate Cholesky models were employed to decompose the correlations between 
phenotypes into genetic and environmental factors. Using models with common additive 
genetic (A) and individual-specific environmental (E) factors and moderate heritability 
for dental anxiety was demonstrated. Virtually all of the phenotypic correlation between 
neuroticism and dental anxiety could be accounted for by A. Furthermore, a substantial 
part of the variance in dental anxiety was due to specific genetic and individual 
environmental influences unrelated to neuroticism. Thus, while neuroticism and dental 
anxiety share a sizeable proportion of genetic (but not environmental) risk factors, the 
results also suggest that these two attributes are distinct entities with overlapping, but not 
identical, etiologies. 
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 Neuroticism is positively correlated with dental anxiety, in one study, Pop-Jordanova, 
Sarakinova, Markovska-Simoska, and Loleska, (2013) measured general anxiety of 
children undergoing dental intervention and to compare it with some personality 
characteristics, such as psychopathology, extroversion and neuroticism. The evaluated 
sample comprised 50 children (31 girls and 19 boys), randomly selected at the University 
Dental Hospital, Skopje. The mean age for girls was 11.4 (± 2.4) years, and for boys 10.7 
(± 2.6) years. Two psychometric instruments were used: the General Anxiety Scale for 
Children (GASC) and the Eysenck Personality Questionnaire (EPQ). The study 
confirmed the presence of a high anxiety level (evaluated with GASC) among all the 
children undergoing dental intervention. Personality characteristics (evaluated with EPQ) 
showed low psychopathological traits, moderate extroversion and neuroticism, but 
accentuated insincerity (evaluated with L scale). L scales were lower with increasing age, 
but P scores rose with age, which could be related to puberty. No correlation was found 
between personality traits (obtained scores for EPQ) and anxiety except for neuroticism, 
which was positively correlated with the level of anxiety.  
 Further demonstration of the evidence supporting Neuroticism’s positive correlation 
with Dental Anxiety is reported in a study conducted by Halonen,  Salo, Hakko & 
Rasanen (2012) to estimate the association between personality and dental anxiety among 
Finnish University students. A total of 880 university students in Finland returned the 
questionnaires addressing dental anxiety by using the Modified Dental Anxiety Scale 
(MDAS) questionnaire. In addition, the personality traits (neuroticism, extraversion, 
agreeableness, conscientiousness and openness to experience) were noted. Personality 
traits of students were compared with the level (high, mild or none) of dental anxiety 
derived from the MDAS questionnaire. The relative odds of dental anxiety associated 
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with the level of dental anxiety were estimated by logistic regression, Chi-Square tests 
and one-way analysis of variance (ANOVA).The Results showed the median age of the 
respondents was 22 years. Of the respondents, 99 (11.3%) were classified as dentally 
anxious patients (90, 12.2% of females; 9, 6.6% of males)). Neuroticism was the only 
personality trait that was significantly associated with dental fear (p < 0.001). They 
concluded that, of the five different personality traits, neuroticism was a significant risk 
factor for developing dental anxiety, and this should be recognized in clinical practice. 
 2.3.1.4 Agreeableness and Dental Anxiety  
 Agreeableness reflects individual differences in concern with cooperation and social 
harmony. Agreeable individuals value getting along with others. They are therefore 
considerate, friendly, generous, helpful, and willing to compromise their interests with 
others'. Agreeable people also have an optimistic view of human nature. They believe 
people are basically honest, decent, and trustworthy. 
 Agreeableness primarily describes an interpersonal tendency towards altruism and a 
willingness to cooperate with others. Associations with physical health are therefore 
relatively small, although multiple studies have linked it to better mental health 
(Lockenhoff et al., 2008; Steel, et al., 2008). Agreeableness is of fundamental importance 
to psychological well-being, predicting mental health, positive affect, and good relations 
with others (DeNeve & Cooper, 1998; Schmutte & Ryff, 1997).  
 There is some evidence that lower agreeableness is associated with high dental fear. 
This was demonstrated in the study carried out by Halonen and colleages (Halonen, Salo, 
Hakko, & Rasanen, 2012) to estimate the Association of dental anxiety to personality 
traits in a general population sample of Finnish University students. A total of 880 
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university students in Finland returned the questionnaires addressing dental anxiety by 
using the Modified Dental Anxiety Scale (MDAS) questionnaire. In addition, the 
personality of traits (neuroticism, extraversion, agreeableness, conscientiousness and 
openness to experience) were noted. Personality traits of students were compared with the 
level (high, mild or none) of dental anxiety derived from the MDAS questionnaire. The 
relative odds of dental anxiety associated with the level of dental anxiety were estimated 
by logistic regression, Chi-Square tests and one-way analysis of variance (ANOVA). The 
result showed that, Median age of the respondents was 22 years and of the respondents, 
99 (11.3%) were classified as dentally anxious patients (90, 12.2% of females; 9, 6.6% of 
males). A tendency, although not significant, was seen between high dental fear and 
agreeableness. 
 Shi, Liu, Wang and Wang (2015) conducted a research to investigate the anxiety 
symptoms among Chinese medical students, to examine the relationships between big 
five personality traits and anxiety symptoms among medical students, and to explore the 
mediating role of resilience in these relationships. Self-reported questionnaires consisting 
of the Zung Self-Rating Anxiety Scale (SAS), Big Five Inventory (BFI), Wagnild and 
Young Resilience Scale (RS-14) and demographic section were distributed to the 
subjects. A stratified random cluster sampling method was used to select 2925 medical 
students (effective response rate: 83.57%) at four medical colleges and universities in 
Liaoning province, China. The result showed the prevalence of anxiety symptoms was 
47.3% (SAS index score 50) among Chinese medical students. After adjusting for the 
demographic factors, the traits of agreeableness, conscientiousness and openness were all 
negatively associated with anxiety. 
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2.3.1.5 Conscientiousness and Dental Anxiety 
 The Five Factor Model has been studied and noted to have some impact on health 
outcomes. Studies carried on health related variables found certain personality constructs 
implied in positive health behaviors. Some of them worth mentioning are optimism, anger 
control and inhibition. On five factor model, conscientiousness has been consistently 
associated with health behaviors. On the other hand higher scores on neuroticism or 
negative affect are associated with perceived poor health and reporting of more symptoms 
(Malouff, Thorsteinsson & Schutte, 2005). 
 Conscientiousness concerns the way in which we control, regulate, and direct our 
impulses. Impulses are not inherently bad; occasionally time constraints require a snap 
decision, and acting on our first impulse can be an effective response. Also, in t imes of 
play rather than work, acting spontaneously and impulsively can be fun. Impulsive 
individuals can be seen by others as colorful, fun-to-be-with, and zany. Individuals who 
score high on conscientiousness trait are self-disciplined and organized, which is linked to 
greater health-promoting behaviors (Bogg & Roberts, 2004) and, in turn, better subjective 
and objective health, lower risk of cognitive impairment (Wilson, Schneider, Arnold, 
Bienias, & Bennett, 2007), and – ultimately – lower mortality (Friedman, 2000; Iwasa et 
al., 2008; Lockenhoff, Sutin, Ferrucci & Costa 2008; Taylor et al., 2009; Terracciano, 
Lockenhoff, Zonderman, Ferrucci, & Costa, 2008; Weiss & Costa, 2005). Highly 
conscientious individuals also report a sense of competence and confidence, and this may 
partially account for their apparently better mental health (Jerram & Coleman, 1999; 
Lockenhoff, et al., 2008). 
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 In relation to health, high level conscientiousness is linked to either a lack of disease 
or better health, it is seen as the main protective factor against disease among other traits 
of the Big Five (Hill, Jackson & Weston, 2014). 
 Halonen, Salo, Hakko and Rasanen (2012), demonstrated lack of association between 
conscientiousness trait and dental anxiety. Their study titled “Association of dental 
anxiety to personality traits” was carried out to estimate the association between 
personality and dental anxiety among Finnish University students. A total of 880 
university students in Finland returned the questionnaires addressing dental anxiety by 
using the Modified Dental Anxiety Scale (MDAS) questionnaire. In addition, the 
personality of traits (neuroticism, extraversion, agreeableness, conscientiousness and 
openness to experience) were noted. Personality traits of students were compared with the 
level (high, mild or none) of dental anxiety derived from the MDAS questionnaire. The 
relative odds of dental anxiety associated with the level of dental anxiety were estimated 
by logistic regression, Chi-Square tests and one-way analysis of variance (ANOVA). 
Median age of the respondents was 22 years. Of the respondents, 99 (11.3%) were 
classified as dentally anxious patients (90, 12.2% of females; 9, 6.6% of males). There 
was no association between conscientiousness and dental anxiety, neuroticism was the 
only personality trait that was significantly associated with dental fear (p < 0.001), 
suggesting that conscientiousness is not a risk factor in developing dental anxiety.  
Conscientiousness is positively related to health behaviors such as regular visits to a 
doctor, checking smoke alarms, and adherence to medication regimens. Such behavior 
may better safeguard health and prevent disease (Roberts, Jackson, Fayard, Edmonds & 
Meints, 2009). 
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 Conscientious individuals avoid trouble and achieve high levels of success through 
purposeful planning and persistence. They are also positively regarded by others as 
intelligent and reliable. On the negative side, they can be compulsive perfectionists and 
workaholics. Furthermore, extremely conscientious individuals might be regarded as 
stuffy and boring (Ijip, 2016). 
2.3.2 Fear of Pain and Dental Anxiety 
 A negative dental experience is a strong predictor of dental anxiety. In a random 
general population sample, people who had a painful, embarrassing, and frightening 
dental experience were over 22 times more likely to have dental anxiety (Locker, Shapiro 
& Liddell, 1996). Experiencing extreme pain after dental work is amongst the most 
prevalent distressing life experiences, and can trigger psychological trauma and a 
persistent fear of the dentist (De Jongh, Fransen, Oosterink-Wubbe, & Aartman,  2006). 
 Fear of pain associated with dental treatment has been identified as a major 
component of dental anxiety (McNeil & Berryman, 1989, cited in Hmud & Walsh, 2009) 
and the expectation of pain as a major barrier to the seeking of dental care. Injection and 
the drill are the factors most commonly associated with the anxiety-provoking stimuli in 
the dental situation (Hmud & Walsh, 2009). Udoye, Oginni and Oginni (2005) have tried 
to evaluate which treatment corresponded to the highest anxiety level by the 
administration of a questionnaire based on the Corah Dental Anxiety Scale (DAS) prior to 
each dental procedure (root canal therapy, scaling and polishing, extraction and filling). 
They found that root canal treatment and tooth extractions are associated with the most 
anxiety level. A study done by Nair, Shankarapillai  and Chouhan (2009) to determine the 
prevalence of dental fear among the oral surgical patients in Pacific dental college, 
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Udaipur showed that higher fear from dental injections was found in 35.5%, of the 
patients. 
 Another empirical study by Stenebrand, Boman  and Hakeberg  (2013) showed that 
previous pain experiences during dental care treatment is a strong predictor for high 
dental anxiety. The aim of their study was to analyze the prevalence of dental anxiety and 
its association with temperament, sociodemographic factors and previous painful and 
unpleasant experiences of dental care among 15-year old individuals. The sample 
included 263 randomly selected 15-year old individuals living in the municipality of 
Jonkoping, Sweden. The school, parental and adolescent consent was acquired. Three 
self-reported questionnaires were used, one included items of sociodemography, while the 
others dealt with dental anxiety assessed by the Dental Fear Survey (DFS) and 
temperament assessed by an adapted version of The EAS Temperament Survey for 
Children modified for adults, the EASI temperament survey. The results showed that 
6.5% of the adolescents were classified as dentally anxious and with girls proportionally 
more fearful than boys. The three temperaments activity, impulsivity and emotionality 
were significantly correlated with dental anxiety. A hierarchical multiple linear regression 
analysis showed that pain at the last dental appointment or previous pain experiences 
during dental care treatment were the strongest predictors regarding dental anxiety in 15-
year olds. The temperament dimensions activity and impulsivity were also significantly 
predictive of dental anxiety. Stenebrand et al. (2013) concluded that, though some of the 
temperament dimensions are correlated with dental anxiety, which may emphasize an 
important finding with regard to personality, this study showed that previous pain 
experiences during dental care treatment is a strong predictor for high dental anxiety in 
15-year olds. 
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 Fear of pain uniquely and significantly predicts dental fear (McNeil, et al. 2001), the 
assertion is credited to McNeil and colleagues who investigated whether fear of pain, 
dental fear, general indices of psychological distress, and self‐reported stress levels 
differed between 40 orofacial pain patients and 40 gender and age matched control 
general dental patients. They also explored how fear of pain, as measured by the Fear of 
Pain Questionnaire‐III (McNeil & Rainwater, 1998), relates to established measures of 
psychological problems in their sample of patients. Finally, they examined whether fear 
of pain uniquely and significantly predicts dental fear and psychological distress relative 
to other theoretically‐relevant psychological factors. their results indicated that fear of 
severe pain and anxiety‐related distress, broadly defined, are particularly elevated in 
orofacial pain patients relative to matched controls. Additionally, fear of uniquely and 
significantly predicted dental fear relative to other theoretically‐relevant variables 
(McNeil, et al., 2001).  Taken together these data, in conjunction with other recent 
studies, suggest greater attention be placed on understanding the fear of pain in orofacial 
pain patients and its relation to dental fear and anxiety. 
2.3.3 Sex and Dental Anxiety 
 Most epidemiological research examining sex difference effects has focused on 
specific anxiety disorders. For example, several studies have documented significant sex 
differences in the socio-demographic correlates, trauma types, onset, and comorbidity of 
Post-Traumatic Stress Disorder across countries (Darves-Bornoz et al., 2008; Yasan, 
Saka, Ozkan & Ertem, 2009). Similar sex differences in epidemiological parameters have 
also been found within Obsessive Compulsive Disorder (Grant, Mancebo, Eisen & 
Rasmussen, 2010), Generalized Anxiety Disorder (Vesga-López et al. 2008). In addition, 
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several studies have documented sex differences among clinical samples of individuals 
with all anxiety disorders (Yonkers, Bruce, Dyck & Keller, 2003). 
 Dental anxiety is more common among women than men; the ratio may be as much as 
2:1. This may be due to different perception of feelings between men and women, but it 
can also be biased, due to the fact that women report anxiety more often than men. This 
can be a result of different cultural expectations to men and women, rather than an actual 
difference (Friis-Hasché, 2003; Hakeberg, 2003). 
 Farooq, & Ali, (2015) did a cross sectional study to assess the level of dental anxiety 
prevailing in the dental students and to compare the anxiety levels reported by female and 
male dental students of Sardar Begum Dental College, Peshawar, Pakistan.  Corah’s 
dental anxiety scale (DAS) questionnaires (in English language) were distributed among 
the entire dental students present at the day of study (194 students, females: 120, males: 
74). DAS had four questions assessing the level of anxiousness with a maximum possible 
achievable score of 20. Five options were available for each question. Scoring was 
performed as A = 1, B = 2, C = 3, D =4 and E= 5. A score between 4 and 8 showed no 
anxiety, 9 and 12: moderate anxiety, 13 and 14: high anxiety and between 15 and 20 
showed severe anxiety (phobia). Data were analyzed statistically. The results showed an 
Overall response rate of 86% (n= 167, females: 108, males: 59). Female dental students 
presented with higher DAS than male students and the difference was also statistically 
significant (P <0.05).  
 In a study to assess Dental Anxiety among patients undergoing various Dental 
treatments in Nigerian Teaching hospitals,  Udoye, Oginnni, and Oginni, (2005) found 
that women patients had higher anxiety score than men. Medical and psychological 
research on human responses to pain stimuli also found that women reports higher levels 
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of anxiety than men (Liddel & Locker, 1997). A similar study supporting this line of 
findings is the work of Gadbury-Amyot and Williams (2000), in their study of Dental 
hygiene fear, which noted that males and females respond differently to Dental hygiene 
treatment with women reporting significantly greater fear overall than males. 
 Evidence from a study done by Sghaireen, Zwiri, Alzoubi, Qodceih, and AL-Omiri 
(2013) also align with the assertion that women exhibit higher dental anxiety than men. 
Their study investigated dental anxiety levels among university students and its relation 
with their specialty and gender, 850 undergraduate university students were recruited into 
the study. The Modified Corah Dental Anxiety Scale (MDAS) was used to measure the 
levels of their dental anxiety. 700 questionnaires were returned, 390 females and 310 
males (response rate of 0.92% among females, 0.73% among males). The MDAS score 
ranged from 5 to 25. Patients were considered to suffer from high dental anxiety if they 
scored 13 to 20 points. Statistical analysis significance was set at 𝑃 ≤ 0.05. From the 
results, seven hundred students participated in this study including 13% of medical 
students, 10% of dental students, 58% of arts students, and 18% of computer science 
students. Medical and dental students were less anxious than arts and computer science 
students (𝑃 < 0.05). Females were more anxious than males (𝑃 < 0.05). They therefore 
concluded that Male students were less anxious than female students. Students from 
medical background faculties were less anxious than students from nonmedical faculties. 
Lack of adequate dental health education may result in a higher level of dental anxiety 
among nonmedical students in Saudi Arabia. 
 Similarly, Saatchi, Abtahi, Mohammadi, Mirdamadi and Binandeh (2015) assessed 
the prevalence of dental anxiety and fear in patients who were referred to Isfahan Dental 
School and their relation to their age, gender, educational level, past traumatic 
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experiences and frequency of dental visits. In this cross-sectional study, 473 patients were 
provided with a questionnaire including three sections. First section contained questions 
concerning their age, gender, educational level, frequency of dental visits, reasons for 
irregular attendance and existence of past traumatic experiences. Second section 
comprised a Farsi version of Modified Dental Anxiety Scale (MDAS); and third included 
a Farsi version of dental fear survey (DFS). Data were analyzed by t-test, ANOVA, 
Pearson and Spearman correlation tests. The results revealed that the prevalence of dental 
anxiety among the study population was 58.8%. No correlation was found between age 
and MDAS (r = −0.08, P = 0.07) and DFS (r = −0.03, P = 0.53). Women demonstrated 
higher anxiety (P < 0.001) and fear (P = 0.003). Education had no significant effect on 
dental anxiety (r = −0.046, P = 0.32) and dental fear (r = −0.017, P = 0.79). Previous 
traumatic experiences were found to result in elevated anxiety and fear (P < 0.001). There 
was an inverse relationship between frequency of dental attendance and anxiety (r = 
−0.128, P = 0.008). 
 An Epidemiological Study to assess dental anxiety, factors influencing dental anxiety, 
and anxiety towards tooth extraction procedure among patients attending a dental hospital 
in India also reported that Female participants were more anxious than their male 
counterparts (P < 0.001). Appukuttan, Subramanian, Tadepalli  and Damodaran (2015) 
studied a sample consisting of 1,148 consecutive patients aged 18-70 years. The 
assessment tools consisted of a consent form, history form, a questionnaire form 
containing the Modified Dental Anxiety Scale (MDAS) which was used to assess the 
level of dental anxiety, and an additional question on anxiety towards dental extraction 
procedure. Among the study group, 63.7% were men and 36.3% were women. Based on 
the MDAS score, 45.2% of the participants were identified to be less anxious, 51.8% 
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were moderately or extremely anxious, and 3% were suffering from dental phobia. Mean 
MDAS total score was 10.4 (standard deviation (SD) = 3.91). Female participants and 
younger subjects were more anxious (P < 0.001). Subjects who were anxious had 
postponed their dental visit (P < 0.001). Participants who had negative dental experience 
were more anxious (P < 0.05). Notably, 82.6% reported anxiety towards extraction 
procedure. Significant association was seen between anxiety towards extraction procedure 
and the respondents gender (P < 0.05), age (P < 0.001), education level (P < 0.05), 
employment status (P < 0.001), income (P < 0.001), self-perceived oral health status (P < 
0.05), and their history of visit to dentist (P < 0.05). Female participants were more 
anxious than their male counterparts (P < 0.001). Comparison between genders to 
evaluate the prevalence of dental anxiety showed that female subjects were more anxious 
than male counterparts. 
 Dental fear, anxiety and phobia have consistently been reported as widespread 
problems that persist despite the technological advances that have made dentistry less 
painful and less uncomfortable (Mohammed et al., 2014). The Prevalence of dental 
anxiety and its relation to age and gender in coastal Andhra (Visakhapatnam) population, 
India, was studied by Mohammed et al. (2014).  
 The randomized controlled study used 340 individuals at GITAM Dental College and 
Hospital, Visakhapatnam. The sample for the study consisted of 180 female and 160 male 
subjects between 15 and 65 years of age; all were supplied with two questionnaires 
(Corah Dental Anxiety scale [CDAS] and Clarke and Rustvold dental concerns 
assessment scale describing anxiety provoking stimuli. The Mann-Whitney U-test and the 
Kruskal-Wallis test were applied (significance level P < 0.05). The correlations between 
the two questionnaires were calculated using the Spearman's rank correlation coefficient. 
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 The two questionnaires were collected from all 340 individuals and the Indian 
translation of both instruments was found to be internally reliable with a Cronbach's alpha 
of 0.093. Overall prevalence of DA was high (77.4%) but severe (22.6%) anxiety 
(phobia) was low. Kruskal-Wallis test showed a significant relation between age and DA. 
The mean CDAS scores were high in 25-35 (11.08) and low in 55-65 (9.45) year age 
groups. Mann-Whitney U test showed significant relation between sex and DA. Mean 
CDAS score levels were significantly higher in females (10.88) than in males (9.96) (P < 
0.0001), suggesting that females are more dentally anxious than males. 
2.4 Summary of Literature Review 
 The literature review provides a critical evaluation of the contributions made by other 
researchers in works similar to the area of this study for a better understanding of its 
significance and these relevant scholarly contributions will substantiate the finding of this 
present study.     
 The literature review captured the concept of Dental Anxiety, Personality, Gender and 
the concept of Fear and Pain. Furthermore, theories of the aforementioned concepts were 
reviewed, theories of Dental Anxiety, Personality (Trait theories), Gender, Fear and Pain. 
In the empirical review of the Independent variables personality, fear of pain and gender) 
as they relate to the Dependent variable (Dental anxiety), literature from some empirical 
findings show that these variables constitutes risk factors to Dental (Halonen, Salo, 
Hakko, & Rasanen, 2012), implying a significant prediction of Dental Anxiety, 
conversely, other studies report no correlation with the same variables on  Dental Anxiety 
(Sourabha  & Puranik, 2013). This occurrence though inconsistent, is healthy for further 
research. 
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2.5 Research Hypotheses  
Based on the research questions set by this study, these hypotheses will be formed. 
i. Personality Traits will significantly predict Dental Anxiety in Dental Patients.  
ii. Fear of Pain will significantly predict Dental Anxiety in Dental Patients. 
iii.     There will be a significant difference between Male and Female Patients on Dental        
    Anxiety.    
v. Personality Traits, Fear of Pain and Sex will jointly and significantly predict Dental  
 Anxiety in Dental Patients 
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CHAPTER THREE 
METHOD 
This chapter presents the method employed by this research to ensure a valid and reliable 
study. It essentially presents the design of the study, setting, participants, sampling 
technique, instruments, procedure of administration and data analysis. 
3.1 Design 
 The study adopted the ex-post facto research design. In this design, the researcher has 
no control over some variables because the factors are already given or are already in 
existence and arranged naturally (Shindi 2017). It is used to predict certain outcomes in 
one variable from another variable that serves as the predictor. Two types of variables are 
involved here: a predictor variable and a criterion variable. While the predictor variable is 
utilized to make a forecast or prediction, the criterion variable is the anticipated outcome 
that is being predicted (Creswell, 2008). In this study, the predictor variables 
(independent variables) were Personality Traits namely: Openness to experience 
personality trait, Conscientiousness personality trait, Extraversion/Introversion 
personality trait, Agreeableness personality trait and Neuroticism personality trait; Fear of 
Pain; and sex, whereas Dental Anxiety was the criterion variable (dependent variable). 
The study was not intended to manipulate any independent variable and no artificial 
setting was required. 
3.2 Setting 
          The setting for this study was the Dental clinic in the Dental/Maxillofacial Surgery 
Department of Federal Medical Centre, Makurdi, Benue State. The facility is a federal 
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tertiary health institution, its dental clinic receives relatively high number of dental 
patients among the other dental clinics in the State. 
        History has it that, what is known as Federal Medical Centre, Makurdi today used to 
be a small day clinic established in 1930 by colonial masters to offer first aid services to 
labourers who were injured in accidents in the course of the construction of the rail-way 
line through Makurdi linking the Northern and Eastern regions of Nigeria. After a period 
of ten years, the Catholic missionaries took over the clinic in 1940 and changed it to a 
dispensary. 
          By 1967, when Benue-Plateau state was created, the dispensary was taken over by 
the then Benue-Plateau Government and renamed General Hospital Makurdi. It was later 
handed over to Benue State Government in 1976 when the state was created. The hospital 
was managed by the State Government for 19 years before the Federal Government of 
Nigeria acquired it in January, 1995 and re-named it as Federal Medical Centre, Makurdi. 
         The main objective of establishing the centre was to provide effective and efficient 
tertiary health care services, research, and training to the people of Benue State, 
neighbouring States and travellers on the North-South route through Makurdi. The vision 
was to reduce morbidity and mortality among the people of Benue State and its environs 
through the provision of qualitative, accessible and affordable health care services. The 
hospital had 400 bed spaces then with 3 operational sites namely: main centre; the STI 
and Dental-Psychiatric complex all located within the radius of 2-3 kilometres. There is 
also the permanent site at Apir on the outskirt of Makurdi town being developed for 
movement. In addition, the hospital runs 8 peripheral centres for management of 
HIV/AIDS patients across the 3 geo-political zones of the State. The centre has over 1200 
staff across the various departments including Dento-Maxiliofacial, Ophthalmology, 
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Physiotherapy, Surgery, Medical Laboratory, Psychiatry, Obstetric and Gynecology, 
Peadiatric, Internal Medicine, Prosthetic and Orthotics, Radiology, Phamarcy, Nutrition 
and Diabetics, Medical Social Welfare, Family Medicine, Clinical Psychology, Nursing 
Services, Public Health Administration, Finance/Supply, Audit, Health records, 
Maintenance etc. 
3.3 Participants 
          Participants for the study were drawn from a clinical population, specifically 
patients awaiting dental care in the Dental Clinic of Federal Medical Centre, Makurdi. 
Two hundred and seventy patients were sampled adopting the Taro Yamen’s formula, and 
its application. The demographic characteristics of the participants revealed that their age 
ranged from 16-52 years with average mean of 34, male participants were 151 (55.9%) 
whereas 119 (44.1%) were females. Marital status information showed that 140 (51.9%) 
were single, those married were 118 (43.7%), divorced participants numbered 11 (4.1%) 
and 1 (.4%) respondent was widowed. 
 3.4 Study Population 
The population of this study was a clinical population made of patients who were 
attending dental clinic in Federal Medical Centre, makurdi. From available records in the 
Dental/Maxillofacial Surgery Department, 838 cases were recorded in the facility from 
the beginning of the year to the date of data collection, therefore the population of the 
study was 838 dental patients.  
3.5 Sampling Technique 
 This research adopted the Purposive sampling method to sample patients from Dental 
Clinic population to form participants for the study. Purposive sampling is a 
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nonprobability sampling method that involves recruiting specified types of people 
because they have characteristics of interest to the theoretical concerns of the researcher 
(Howitt & Cramer, 2011). It occurs when elements selected for the sample are chosen by 
the judgment of the researcher (Black, 2010). This means that the researcher will 
purposely select individuals judged to be typical of the population under study. Based on 
the researcher’s judgment of the characteristics of interest in selecting participants, the 
inclusion criteria was: 
1. If the patient is Dental patient of the Hospital. 
2. If the patient is within the age range of 16 to 65 years. 
3. If the patient is not distressed as a result of pain and is fit to respond to the 
questionnaires 
 3.5 Sample Size Determination 
           The researcher used the “Taro Yamen’s formula” in determining the sample size 
from homogeneous (multinomial) or heterogeneous population.  
The formula states thus: 
n = N 
  1+N(e)2 
Where:  
n=sample size required 
N=population size                
e=level of significance 
1 and 2 are constant 
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Substituting the formula thus, the sample size will be: 
             n = 838 
   1+838(0.05)2 
              n  =          838 
              1+838(0.0025) 
               n   =  838 
               1+2.095 
                n   = 838 
              3.095 
                 n   = 270 
3.6 Instruments 
 Three instruments were used to collect data for this study: The Big Five Personality 
Inventory (BFI); Fear of Pain Questionnaire (SF- FPQ) and the Modified Dental Anxiety 
Scale (MDAS). 
3.6.1 The Big Five Personality Inventory  
The Big Five Personality Inventory is a standardized instrument developed by John, 
Donahue and Kentle in 1991. It has 44 items to measure the dimensions of five 
personality traits: extraversion (8 items) has statements 1, 6, 11, 16, 21, 31, and 38. 
Agreeableness (9 items) has statements 2, 7, 12, 17, 22, 27, 32, 37 and 42. 
Conscientiousness (9 items) has statements 3, 8, 13, 18, 23, 28, 33, 38 and 43. 
Neuroticism (8 items) has statements 4, 9, 14, 19, 24, 29, 34, and 39.  While Openness to 
experience (9 items) has statements 10, 15, 20, 25, 30, 35, 40, 41 and 44. It is scored on a 
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5-point likert scale ranging from 1-5, 1-Disagree strongly, 2-Disagree a little, 3- Neither 
agree nor disagree, 4-Agree a little and 5-Agree strongly. 
 John et al. (1991) provided the original psychometric properties of the scale for the 
American samples while Umeh (2004) provided the properties for Nigerian samples. The 
coefficients of reliability provided by John et al. (1991) are Cronbach alpha .80 and 3-
months test-retest of .85 and a convergent validity coefficient of .75 and .85. while Umeh 
(2004) obtained an internal consistency reliability of .82 for the overall scale (BFI). 
 For the present study, the researcher conducted a pilot study and obtained a 
Cronbach’s alpha reliability of .958 for the Big Five Personality Traits, the subscales had 
Cronbach’s alpha reliability of .806, .844, .886, .829 and .792 for extraversion, 
Agreeableness, Conscientiousness, Neuroticism and Openness to experience respectively.    
3.6.2 Fear of Pain Questionnaire-9 (FPQ-9).  
 This scale was modified by McNeil et al. in 2015 to a shortened version from the 
original  Fear of Pain Questionnaire - III (FPQ-III) developed by McNeil & Rainwater in 
1998. The instrument is comprised 9 items and three subscales: Fears of Severe Pain, 
Minor Pain, and Medical/Dental Pain. Respondents rate, on a 5-point Likert scale, how 
fearful they are of experiencing the pain associated with each of a number of painful 
experiences (e.g., getting a paper cut, breaking your leg, having a tooth pulled). If they 
have never experienced the PAIN of a particular item, they will answer on the basis of 
how FEARFUL they expect it would be if they had such an experience. Subscale scores 
range from 3 to 15, and the total score ranges from 9 to 45; scores at 27 or higher 
indicates high fear of pain and scores below 27 indicates low fear of pain. 
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 The Fear of Pain Questionnaire-9 (FPQ-9) is a psychometrically sound alternative to 
longer instruments assessing fear and anxiety associated with pain, for use in both clinical 
and research situations (McNeil et al.,  2017). Alpha coefficients for FPQ-9 subscales and 
total scores are given as: Fear of Severe Pain= 0.84, Fear of Minor Pain= 0.72, 
Medical/Dental Pain= 0.73 and total score= 0.83. FPQ-9 is shown to be highly correlated 
with the original FPQ-III (r = .94–.97) suggesting concurrent validity to the already 
validated FPQ-III (McNeil et al., 2017). 
 Also for the present study, researcher tested the reliability of the instrument (FPQ-9) 
in a pilot study and the analysis revealed a Cronbach’s alpha reliability of .841. 
3.6.3 Modified Dental Anxiety Scale (MDAS).  
 The Modified Dental Anxiety Scale (MDAS) by Humphris, Morrison and Lindsay 
(1995) consists of 5- items design to measure anxiety specific to dental situations. It is a 
modification of the Corah’s Dental Anxiety Scale. MDAS has a consistent answering 
scheme for each item on a 5- point likert scale ranging from ‘not anxious’ to ‘extremely 
anxious’  with a minimum score of 5 and a maximum score 25. (Humphris, et al., 1995). 
Total score is a sum of all five items, range 5 to 25.The current cut-off is 19, therefore a 
score below 19 indicates ‘not dentally anxious’ and a score at or above 19 is considered 
as ‘highly dentally anxious’ (King & Humphris, 2010). 
 The MDAS is highly internally consistent (Cronbach alpha = 0.93) and shows good 
reliability over time (Intra-class correlation coefficient = 0.93) (Newton, & Edwards, 
2005). For this study, a Cronbach’s alpha reliability of .841 was obtained for MDAS from 
the pilot study conducted.  
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3.7 Procedure  
3.7.1 Pilot Study 
 A pilot study was conducted to test for internal consistency and revalidate the 
research instruments to be used for the study. Participants were patients of Gilead dental 
service hospital in Makurdi, Benue State. A letter introducing the researcher to the 
Medical Director of the hospital was tendered to obtain permission for data collection in 
the hospital. Patients were contacted with a request to participate as they came to the 
hospital and those that consented were given the questionnaires to complete, the 
questionnaires were The Big Five Personality Inventory (BFI); Fear of Pain 
Questionnaire (SF- FPQ) and the Modified Dental Anxiety Scale (MDAS). The 
researcher administered the questionnaires without assistance and it took a participant 
between 15 to 20 minutes to complete a set of questionnaires. Out of seventy (70) 
questionnaires administered only sixty three (63) copies of the instruments were returned 
useful. The researcher used 5 days to collect data for the pilot study. Participants’ ages 
ranged from sixteen to fifty nine (16-59) years old and were made up of 29(46.0%) males 
and 34(54.0%). Marital status indicated that 24(38.1%) were single, 32(50.8%) were 
married, 4(6.3%) divorced, while 3(4.8%) were widowed. Religion revealed 54(85.7%) of 
the participants were Christians, Islam had 5(7.9%), while 4(6.3%) of them did not 
respond to religion. Tribe showed 30(47.6%) were Tiv, 16(25.4%) Idoma and other tribes 
had 17(27.0%). Their level of education was 14(22.2%) for Primary education, 29(46.0%) 
for Secondary, while Tertiary had 20(31.7%). Item analysis was carried out on every item 
of the scales to determine their reliability coefficients using the Statistical Package for 
Social Sciences (SPSS version 21) and the criterion for retention of the items was .30. 
The result yielded strong reliability coefficients on all the scales used in this study. A 
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Cronbach’s alpha reliability coefficient of .958 was obtained for the Big Five Personality 
Inventory (BFI) scale; Fear of Pain Questionnaire (SF- FPQ) yielded Cronbach’s alpha of 
.841 and the Modified Dental Anxiety Scale (MDAS) .898. The validity of MDAS given 
by the factor analysis stood at Eigenvalues of 54.915. 
3.7.2 Main Study 
 The use of 63 participants for pilot study allowed the validation of research 
instruments to determine its reliability and validity for the main study. The researcher 
requested for a letter of introduction from the Head, Department of Psychology, Benue 
State University Makurdi and submitted same to the Health Research Ethics Committee, 
Federal Medical Centre, Makurdi alongside an application to collect data on dental 
patients. The Health Research Ethics Committee invited the researcher for an oral 
examination(defence) on receiving the application and haven passed the examination, the 
researcher was granted permission via an approval letter (refer to appendix B)  to use 
dental patients of the hospital for the study. 
 The researcher then proceeded to Dental/Maxillofacial Surgery Department, Federal 
Medical Centre, Makurdi, Benue State and presented the approval letter to the head of 
department (HOD). The HOD led the researcher to the dental clinic and gave instructions 
to the staff of the clinic to cooperate with and assist the research were necessary in the 
process of data collection. The researcher got two research assistants who were also 
students of the post-graduate students of the department of Psychology, Benue State 
University makurdi to assist in the administration of questionnaires on participants. The 
researcher addressed dental patients during the usual health talk sessions as they awaited 
treatment to seek their consent to participate in the study. They were notified of their right 
to participation and withdrawal of consent at anytime in the process as captured in the 
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informed consent form. With the aid of 2 research assistants, a set of questionnaires (BFI; 
SF- FPQ and MDAS) were administered to each participant in the clinic on intervals of 
Mondays and Fridays till the sample number of 270 participants was achieved. Questions 
were entertained from those who needed more clarification on how best to complete the 
questionnaires; it took a participant between 15 to 20 minutes to complete a set of 
questionnaires. The researcher however had a challenge; data collection was interrupted 
by the Joint Health Sector Union (JOHESU) strike of April, 2019 which short down the 
hospital for 44 days, this prolonged the period of data collection to 5 months.   
3.8 Data Analysis 
 The Statistical Package for social Science (SPSS version 21) was used for statistical 
analysis of the data that was collated from the 270 participants of this research. Data were 
coded, transcribed and analysed to determine the degree of correlation and prediction 
among variables. Simple linear regression; multiple linear regression; hierarchical 
regression and independent t-test were used at either 0.01 or 0.05 alpha level. The 
following statistical methods were used analysed each hypothesis: 
i. Multiple linear regression analysis was used to test hypothesis one’s prediction of 
personality traits on dental anxiety among dental patients in Federal Medical Centre, 
Makurdi. 
ii. Simple linear regression analysis was used to test hypothesis two’s prediction of fear 
of pain on dental anxiety among dental patients in Federal Medical Centre, Makurdi. 
iii. Independent t-test was used to analyse hypothesis three for sex differences on dental 
anxiety among dental patients in Federal Medical Centre, Makurdi.  
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iv. Hierarchical regression analysis was used to test hypothesis four on the joint influence 
of Personality Traits, Fear of Pain and Sex on Dental Anxiety among dental patients 
in Federal Medical Centre, Makurdi.  
 The justification for the statistical choice of linear regression analysis for hypotheses 
1 and 2 is on the premise that linear regression analysis gives a good description of the 
statistical   relationship  between one or more predictors (independent varaiables) and a 
criterion variable (dependent variable) thus, Linear regression was a suitable statistical 
choice to test   hypothesis 1 and 2. To test for sex differences on dental anxiety, 
independent t-test was used for hypothesis 3. Sex was categorised into two groups as 
male and female and the independent t-test is statistically expedient for testing two 
categorical independent groups. 
Hierarchical regression analysis was used to test hypothesis 4 as it concerned the joint 
influence of Personality Traits, Fear of Pain and Sex on Dental Anxiety among dental 
patients. Hierarchical regression was suitable to test hypothesis 4 owing to the fact that it 
explores the relationship among several independent variables on a dependent variable 
and makes prediction. Hierarchical regression determines the descriptive statistics and 
inter-correlation matrix among study variables with dimensions in a hierarchical manner 
depicting different correlation and prediction of relationship in different dimensions and 
steps over other regressions. The Predictor variables this research investigated were 
Personality Traits, Fear of Pain and Sex. Personality traits had five dimensions namely: 
openness; conscientiousness, extraversion; agreeableness; and neuroticism, fear of pain 
was a single construct and sex was categorized into male and female. The only criterion 
variable for this research was dental anxiety and used as a single construct. 
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CHAPTER FOUR 
RESULTS 
 This chapter presents the data collected from the administered questionnaires. In part, 
it presents the descriptive statistics of the participants for the study and thereafter, the 
bivariate correlation results for Inter-item correlation coefficient matrix table and testing 
of the research hypotheses. Results of simple linear regression, multiple regression and 
hierarchical regression analyses and independent t-test were used for testing of the 
research hypotheses. 
4.1 Descriptive Statistics 
Descriptive statistics was used to present data collated on the demographic variables of 
the participants. The presentation was done using frequency and percentage on personal 
characteristic of respondent such as: age, sex, marital status, religion, tribe and level of 
education. The results revealed that participants’ age ranged from 16-52 years with 
average mean of 34. For clarity of purpose, age breakdown of respondents showed that 36 
(13.3%) of the respondents were within the age range of 16-20 years; 125 (46.3%) fell 
between the age of 21-25 years; those within the age bracket of 26-30 years were 41 
(15.25%); 45 (16.7%) of them aged between 31-35 years; 36-40 years were 2 (0.7%); 41-
45 years were 14 (5.2%); while 2 (0.7%) of the respondents fell between 46-50 years and 
5 (1.9%) of them were within the range of 51-55 years. These findings means that dental 
patients within the age range of 21-25 years participated more in the study. The results 
also revealed that male dental patients participated more in the study with 151 (55.9%) 
whereas 119 (44.1%) respondents were females. Participants’ marital status indicated that 
140 (51.9%) were single, those married were 118 (43.7%), divorced respondents 
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numbered 11 (4.1%) and 1 (.4%) respondent was widowed. This implies that, single 
respondents had higher participation in the study than the other categories. 
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TABLE 4.1 DESCRIPTIVE STATISTICS AND INTER CORRELATION MATRIX AMONG STUDY VARIABLES  
  Variables Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
1 Dental Anxiety 18.27 4.03 -             
2 Age 26.60 7.23 -.182** -            
3 Sex 1.44 .49 .070 .033 -           
4 Marital Status 1.53 .59 -.003 .358** -.101 -          
5 Religion 1.23 .48 .210** -.009 .041 .079 -         
6 Tribe 2.00 .83 -.016 .167** .041 .251** .080 -        
7 Level of Education 2.29 .68 .005 -.083 .028 .070 .012 .031 -       
8 Extraversion 30.04 4.89 .298** -.024 .147* .090 .079 .103 .006 -      
9 Agreeableness 29.19 4.60 .305** -.069 .100 -.039 .158** .035 .003 .562** -     
10 Conscientiousness 33.75 5.30 .057 .129* -.051 .131* .004 .020 -.030 .445** .450** -    
11 Neurotism   31.14 4.82 .294** .034 .133* .069 .119 .103 -.035 .489** .442** .528** -   
12 Openness 32.83 7.33 .276** .052 .111 .062 .147* .111 -.197** .461** .472** .399** .392** -  
13 Fear of Pain 33.07 6.35 .399** -.092 .111 .047 .116 -.030 .036 .338** .444** .258** .369* .241** - 
Note:* P<.05; **P<.01 
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 The bivariate correlation (Table 4.1) presents the result of inter-correlation matrix among 
study variables. Regression analysis was used in this study to determine the degree of 
relationship among study variables. To use regression, there are certain conditions that must 
be fulfilled and verified in order to successfully compute the regression analysis. Testing 
these assumptions is necessary for a successful regression analysis. For this study, these 
assumptions include the assumption of multicollinearity and extreme outliers. When a 
researcher test for multicollinearity, it helps avoid unstable estimates (Leonor, 2007; 
Williams, Grajales & Kurkiewicz, 2013). This assumption stipulates that the independent 
variables used in an analysis should not be highly correlated. The suggested benchmark as a 
guide for multicollinearity is a correlation of 0.8. This can be verified by evaluating the 
correlation coefficient matrix (Table 4.2). The correlation results for this study indicated that 
the lowest range was -.003 and +.562 the highest. Therefore the highest correlation 
coefficient for this analysis was .562 that is within the acceptable limit (See Table 4.1). 
 Also, a regression analysis can be influenced by outliers. These are uncommon 
combination of values within a sample that can strongly influence a regression result 
(Williams et al., 2013). Nonetheless, a test for outliers is not necessarily a problem except 
there are caused by coding or measurement error (Williams et al., 2013). In this case, this 
ought not to be a problem because the data were selected cautiously using standardized 
measurement instruments. The test for assumptions was successfully executed and the data 
met the basic criteria for conducting a regression analysis.  
 The findings of bivariate correlation (Table 4.1) indicated that  among the demographic 
variables, age and religion correlated significantly with dental anxiety among  dental patients 
in Federal Medical Centre, Makurdi  (r = .-182, P<.01), religion (r = .210, P <.01). Whereas 
sex (r = .070, P>.05), Marital status (r = -.003, P>.05), Tribe (r = -.016, P>.05) and level of 
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education (r = -.005, P>.05) did not correlate dental anxiety among dental patients in Federal 
Medical Centre Makurdi. 
This implied that age and religion influence dental anxiety among dental patients in Federal 
medical Centre, Makurdi. However, there was no correlation  among sex, marital status , 
tribe and level of education on dental anxiety among dental patients in Federal medical 
Centre Makurdi.  
When the variable of personality traits was considered, it was found that among the Big 5 
Personality traits, extraversion (r = .298, P<.01), agreeableness (r = .305, P<.01), neuroticism 
(r = .294, P<.01) and Openness to experience (r = .276, P<.01) all positively correlated  with 
dental anxiety among dental patients in Federal Medical Centre Makurdi. However, 
conscientiousness (r = .057, P>.05) did not correlate with dental anxiety. This bivariate result 
implied that apart from conscientiousness all the other Big 5 Personality traits influence 
dental anxiety among dental patients in Federal medical Centre Makurdi. 
When fear of pain was introduced, the bivariate correlation revealed that fear of pain 
correlated positively (r =.399, P<.01) with dental anxiety among dental patients in Federal 
medical Centre Makurdi.This implied that fear of pain influence dental anxiety among dental 
patients in Federal Medical Centre Makurdi.  
4.2 Testing of Hypotheses 
In testing the research hypotheses for the study, simple linear regression, multiple linear 
regression, hierarchical and independent t-test were used. The result of the each hypothesis is 
presented below: 
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Hypothesis one stated that personality traits will significantly predict Dental Anxiety among 
Dental patients in Federal Medical Centre, Makurdi.  The hypothesis was tested using 
multiple linear regression analysis and the results are presented in table 4.2 below. 
 Table 4.2: Multiple regression scores showing the influence of personality traits on 
dental anxiety among dental patients in Federal Medical Centre, Makurdi. 
 
Predictor variable R R2 Β T F P 
Constant .433 .187  4.665 12.175 .000 
Extraversion 
Agreeableness 
conscientiousness 
Neuroticism 
Openness 
  .136 
.176 
-
.263 
.232 
.145 
1.858 
2.441 
-
3.783 
3.299 
2.166 
 .064 
.015 
.000 
.001 
.031 
Criterion Variable: Dental Anxiety 
 
 Result from table 4.2 on multiple linear regression analysis showing influence of 
personality traits on dental anxiety among dental patients in Federal medical Centre Makurdi. 
The result revealed that the overall personality traits positively and significantly predicted 
dental anxiety among dental patients in Federal Medical Centre, Makurdi  F (5,264) =12.175; 
P<.01. On the individual dimensions of personality traits, agreeableness (β=176; P<.05), 
conscientiousness (β=-263; P<.01), Neuroticism (β=232; P<.01) and Openness   to 
experience all accounted significantly in explaining dental anxiety. However, extraversion 
(β=136; P>.05) did not account significantly in explaining dental anxiety among dental 
patients in Federal Medical Centre, Makurdi. Furthermore, findings indicated that personality 
traits contributed 18.7 % (R2 = .187) variance in explaining dental anxiety among dental 
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patients in Federal Medical Centre Makurdi. Following the results therefore, hypothesis one 
which stated that personality traits will significantly predict dental anxiety among dental 
patients in Federal Medical Centre Makurdi was confirmed.  
4.2.2. Hypothesis two which stated that fear of pain will significantly predict dental anxiety 
among dental patients in Federal medical Centre, Makurdi was tested using simple linear 
regression analysis and the result is presented in table 4.3 below: 
Table 4.3: Simple linear regression scores showing the influence of fear of pain on 
dental anxiety among dental patients in Federal Medical Centre, Makurdi. 
 
Predictor variable R R2 Β T F P 
Constant .399 .159  8.252 50.850 .000 
Fear of Pain   .399 7.131  .000 
Criterion Variable: Dental Anxiety 
  The result in table  4.3 indicates that fear of pain positively and significantly predicted 
dental anxiety among dental patients in Federal Medical Centre Makurdi F (1,268) = 50.850; 
P<.01.This result implied that the fear of pain correlates with dental anxiety among dental 
patients in Federal Medical Centre, Makurdi. That is as the level of fear of pain increases, 
dental anxiety also increases significantly among dental patients. The result further showed 
that fear of pain accounted for 15.9 % (R2 = .187) total variance in explaining dental anxiety 
among dental patients in Federal Medical Centre Makurdi.  Based on this finding, hypothesis 
two which stated that fear of pain will significantly predict dental pain among dental patients 
in Federal Medical Centre , Makurdi was confirmed. 
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Hypothesis three stated that, There will be a significant difference between Male and 
Female Patients on Dental Anxiety in Federal Medical Centre Makurdi. The hypothesis was 
tested using independent t-test and the result is presented in table 4.4 below. 
 
Table 4.4: Independent t-test scores showing the influence of sex difference on dental 
anxiety among dental patients in Federal Medical Centre, Makurdi.  
 
Predictor variables 
Sex  difference       N                 
 
Mean
 
SD            
 
Df 
 
  T 
 
     Ρ 
 
Male                     151     18.02 4.13 268 -1.150      .251  
Female                119   18.59 3.91 268  
 
  
Criterion Variable: Dental Anxiety 
 
 Table 4.4 presents the result for hypothesis three. Findings revealed that there was no 
significant sex difference on dental anxiety among dental patients in Federal Medical Centre 
Makurdi t (df=363) =-1.150; P>.05 This implied that being male or female does not account 
for any significant difference in dental anxiety among dental patients in Federal  Medical 
Centre Makurdi. Findings from the table 3 also revealed that male had a mean difference of 
18.02 and standard deviation of 4.13 while their female counterpart had a mean difference of 
18.59 and standard deviation of 3.91. Following the result therefore, the hypothesis four 
which predicted that there will be sex difference on dental anxiety among dental patients in 
Federal Medical Centre Makurdi was not confirmed. 
Hypothesis four tested the joint prediction of personality traits, fear of pain and sex on 
dental anxiety among dental patients in Federal Medical Centre Makurdi. The hypothesis was 
tested using hierarchical regression analysis and the result is presented in table 4.5 below. 
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Table 4.5: Hierarchical Regression of Dental Anxiety on Personality Traits and Fear of Pain 
controlling for Demographic Variables (Sex). 
Predictor Variables       
Dependent  Variable: 
Dental anxiety 
Step1 β     T Step2 β    T Step 3 β T 
Age -.146* -2.105 
Sex -.012 -.205  
Marital status -.007 -.108     
Religion  .209** 3.463     
Tribe -.018 -.293     
Level of Education -.010 -.166     
Extraversion   .137 1.870   
Agreeableness   .119 1.627   
Conscientiousness   -.235** -
3.352 
  
Neuroticism   .248** 3.499   
Openness   .167* 2.427   
Fear of Pain   .272** 4.433   
R .262  .481  .535  
R2 .069  .232  .286  
Adj.R2 .048  .199  .253  
ΔR2 .069  .163  .055  
F-ratio 3.236**  7.071**  8.588**  
Δ F-ratio 3.236**  10.939**  19.655**  
Note:* P<.05; **P<.01 
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Table 4.5 shows the hierarchical regression analysis tested on hypothesis four, indicating that 
there is a positive and significant joint influence of personality traits, fear of pain and sex on 
dental anxiety among dental patients in Federal Medical Centre, Makurdi.  
  In step one of the hierarchical regression analysis (Table 4.5), the demographic variables 
of  age, sex, marital status, religion, tribe and level of education  showed a joint prediction of 
dental anxiety on dental patients in Federal Medical Centre, Makurdi (R2 = .069, F =3.236, 
P<.01) This means that demographic variables accounted for 6.9%  variation of dental 
anxiety. Also two of the demographic variables of age and religion, age (β = -.146, P<.05), 
religion (β = .209, P<.01) have a significant independent prediction of dental anxiety. While 
sex (β = -.012, P>.05), marital status (β = -.007, P>.05), tribe (β = -.018, P>.05) and  level of 
education (β = -.010, P>.05) did not predict dental anxiety on independent basis. These 
findings mean that a dental patient’s age, sex, marital status, religion, tribe and level of 
education (demographic variables) all combined to predict dental anxiety among dental 
patients in Federal Medical Centre Makurdi. 
 In step 2, the inclusion of personality traits accounted for 23.2 % variance for dental 
anxiety (R2 =232, F =7.071 P<.01) was also significant which accounts for 16.3% variance 
change in explaining dental anxiety (ΔR2 = .163). The contribution of personality trait 
variables revealed that the overall personality trait was positive and significant. Meaning that 
personality traits is a predictor of dental anxiety among dental patients in Federal Medical 
Centre Makurdi. On the independent basis of the Big 5 personality traits, conscientiousness 
(β = -.235, P<.01); Neuroticism (β = .248, P<.01) and Openness to experience (β = .167, 
P<.05) predicted dental anxiety in positive direction while consciousness predicted dental 
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anxiety in a negative direction. This means an increase in the level of neuroticism and 
openness to experience lead to an increase in the level of dental anxiety. Whereas 
conscientiousness means an increase leads to a decrease in the level of dental anxiety among 
dental patients in Federal Medical Centre Makurdi. However extraversion (β = .137, P>.05) 
and agreeableness (β =.119, P>.05) did not predict dental anxiety on independent basis. 
However, the overall Big 5 Personality traits predicted dental anxiety among dental patients 
in Federal Medical Centre Makurdi.  
 In step 3 of the hierarchical regression, the introduction of fear of pain produced a joint 
prediction of dental anxiety accounting for 28.6.% variation in explaining dental anxiety 
among dental patients in Federal Medical Centre Makurdi (R2 =.286, F =8.588 P<.01). This 
result shows that the R change  is  lower than the second model which was 16.3 % higher 
than the third model  accounting for 5.5 % variance change (ΔR2 = .055). This finding means 
that an increase in the level of fear of pain leads to an increase in dental anxiety among dental 
patients in Federal Medical Centre Makurdi. The more the fear of pain, the more dental 
anxiety dental patients would exhibit.  
 In summary, findings from hierarchical regression indicated that personality traits, fear of 
pain and sex positively and jointly predicted dental anxiety among dental patients in Federal 
Medical Centre Makurdi. Thus an increase in the type of personality traits, fear of pain and 
sex jointly and positively predicted dental anxiety. Following the result therefore, hypothesis 
4 which predicted that personality traits, fear of pain and sex will jointly predicted dental 
anxiety was confirmed.  
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CHAPTER FIVE 
DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 
 This study examined personality traits, fear of pain and sex as predictors of dental anxiety 
among dental patients in Federal Medical Centre Makurdi. The preceding chapter presented 
the results of the data analysis and this chapter avails the discussion of results based on the 
four hypotheses tested; implication of the study; conclusions drawn, limitations of the study 
and the recommendations made. 
5.1 Discussion of Findings 
  Findings from this study revealed that hypothesis one was confirmed, it stated that 
Personality Traits will significantly predict Dental Anxiety in Dental Patients. The hypothesis 
was tested using multiple linear regression analysis, the result disclosed that overall 
personality traits positively and significantly predicted dental anxiety among dental patients 
in Federal Medical Centre, Makurdi. This implies that an individual’s personality trait can 
predict the occurrence of dental anxiety him/her.  
 This finding agrees with that of Rachman (1977, as cited in Hathiwala, Acharla, & Patil, 
2015) asserting that basic personality traits of a person have also been shown to affect dental 
anxiety, in psychology, the main personality factors have been discovered as Openness to 
Experience, Conscientiousness, Extraversion, Agreeableness, and ‘Neuroticism, referred to 
as the Big Five Personality traits, or Five Factor Model. Hathiwala, Acharla, and Patil (2015) 
cited Frazer and Hampson (1988) stating that, the presence of dental anxiety has been related 
to neuroticism, introversion, dependency and other vulnerable personality traits in a person. 
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It is related to temperament and self-consciousness and Locus of Control of the patients. This 
relation differs among individuals with different age, gender, socio-economic status, oral 
health status, history of dental visit, and psychological factors (Acharya & Sangam, 2010; 
Bergdahl & Bergdahl, 2003; Economou, 2003).  
 Though the results of this present study revealed that, the overall personality traits 
predicted dental anxiety, however, extraversion did not account significantly in explaining 
dental anxiety. 
 Extraversion is associated with high levels of activity, sociability, and a greater tendency 
to experience positive emotions (Costa & McCrae, 1992; McCrae & Costa, 2003). Not 
surprisingly, highly extraverted individuals appear to be in better mental health as evidenced 
by higher subjective well-being (Steel, Schmidt & Shultz, 2008) and lower rates of 
depression (Jylha & Isometsa, 2006). Although several studies show links between 
extraversion and self-rated global health (Jerram & Coleman, 1999; Korotkov & Hannah, 
2004), associations with physical health are less consistent across studies than for 
neuroticism. 
 There is evidence indicating that low extraversion (i.e., introversion) is closely associated 
with anxiety problems (Bienvenu, Samuels, Costa, Reti & Eaton, 2004; Trull & Sher, 1994), 
which is not surprising as it is easy to see how this personality feature promotes avoidance 
behavior. Thus, a personality characterized by a combination of high levels of neuroticism 
and low levels of extraversion could be seen as a vulnerability factor for developing anxiety 
disorders in adults ( Craske, 2003) and youths (Muris, & Ollendick, 2005; Nigg, 2006).  
 Chronicity of dental anxiety has been associated with lower extraversion, Hagglin et al. 
(2001) demonstrated this association in a study titled: Dental anxiety in relation to mental 
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health and personality factors: A longitudinal study of middle-aged and elderly women.  In 
1968 to 1969, a representative sample of 778 women aged 38 to 54 years took part in a 
psychiatric examination. Three hundred and ten were followed up in 1992 to 1993. A phobia 
questionnaire, including assessment of dental fear, and the Eysenck Personality Inventory 
were distributed to the participants at both occasions. High dental fear was reported by 16.8% 
of the women at baseline and was associated with a higher number of other phobias. Among 
women who reported high dental fear in 1968 69 (n=36), 64% remitted and 36% remained 
fearful. Among women with low dental fear in 1968 69 (n = 274), 5% reported high dental 
fear in 1992-93. Chronicity of high dental fear was associated lower extraversion and more 
psychiatric impairment and remission was associated with higher extraversion, thus 
concluding that, lower extraversion is predictive of dental anxiety.  
 The above evidence supports the findings of the present study hence extraversion and 
introversion are two extremes of a continuum, if one is associated with anxiety problems, the 
other is not implicated 
 Neuroticism is positively correlated with dental anxiety, in one study, Pop-Jordanova, 
Sarakinova, Markovska-Simoska, and Loleska, (2013) measured general anxiety of children 
undergoing dental intervention and to compare it with some personality characteristics, such 
as psychopathology, extroversion and neuroticism. The evaluated sample comprised 50 
children (31 girls and 19 boys), randomly selected at the University Dental Hospital, Skopje. 
The mean age for girls was 11.4 (± 2.4) years, and for boys 10.7 (± 2.6) years. Two 
psychometric instruments were used: the General Anxiety Scale for Children (GASC) and 
the Eysenck Personality Questionnaire (EPQ). The study confirmed the presence of a high 
anxiety level (evaluated with GASC) among all the children undergoing dental intervention. 
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Personality characteristics (evaluated with EPQ) showed low psychopathological traits, 
moderate extroversion and neuroticism, but accentuated insincerity (evaluated with L scale). 
L scales were lower with increasing age, but P scores rose with age, which could be related 
to puberty. No correlation was found between personality traits (obtained scores for EPQ) 
and anxiety except for neuroticism, which was positively correlated with the level of anxiety.  
 Further demonstration of the evidence supporting Neuroticism’s positive correlation with 
Dental Anxiety is reported in a study conducted by Halonen,  Salo, Hakko & Rasanen (2012) 
to estimate the association between personality and dental anxiety among Finnish University 
students. A total of 880 university students in Finland returned the questionnaires addressing 
dental anxiety by using the Modified Dental Anxiety Scale (MDAS) questionnaire. In 
addition, the personality traits (neuroticism, extraversion, agreeableness, conscientiousness 
and openness to experience) were noted. Personality traits of students were compared with 
the level (high, mild or none) of dental anxiety derived from the MDAS questionnaire. The 
relative odds of dental anxiety associated with the level of dental anxiety were estimated by 
logistic regression, Chi-Square tests and one-way analysis of variance (ANOVA).The Results 
showed the median age of the respondents was 22 years. Of the respondents, 99 (11.3%) 
were classified as dentally anxious patients (90, 12.2% of females; 9, 6.6% of males)). 
Neuroticism was the only personality trait that was significantly associated with dental fear 
(p < 0.001). They concluded that, of the five different personality traits, neuroticism was a 
significant risk factor for developing dental anxiety, and this should be recognized in clinical 
practice. 
 Agreeableness, conscientiousness and openness to experience personality traits were 
implicated in dental anxiety according to the findings of the present study, this does not differ 
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from the findings of Shi, Liu, Wang and Wang (2015) who conducted a research to 
investigate the anxiety symptoms among Chinese medical students and to examine the 
relationships between big five personality traits and anxiety symptoms among medical 
students. Self-reported questionnaires consisting of the Zung Self-Rating Anxiety Scale 
(SAS), Big Five Inventory (BFI) and demographic section were distributed to the subjects. A 
stratified random cluster sampling method was used to select 2925 medical students 
(effective response rate: 83.57%) at four medical colleges and universities in Liaoning 
province, China. The result showed the prevalence of anxiety symptoms was 47.3% (SAS 
index score 50) among Chinese medical students. After adjusting for the demographic 
factors, the traits of agreeableness, conscientiousness and openness were all associated with 
anxiety. 
 These assertions hold waters by the researcher’s view, bearing in mind that dental anxiety 
and anxiety generally involves the expression of emotions and an individual’s behavior 
transcends from what he thinks and feels which determines his behavioral outcome that is 
also dependent on his personality. 
 The second hypothesis of this present study posits that fear of pain positively and 
significantly predicts dental, not conflicting this position, McNeil and Berryman, (1989) as 
cited in Hmud and Walsh, (2009) asserted that fear of pain is associated with dental treatment 
and has been identified as a major component of dental anxiety and the expectation of pain as 
a major barrier to the seeking of dental care.  
 Another literature supporting fear of pain as a significant predictor of dental anxiety is 
credited to McNeil, et al. (2001), who investigated whether fear of pain, dental fear, general 
indices of psychological distress, and self‐reported stress levels differed between 40 orofacial 
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pain patients and 40 gender and age matched control general dental patients. They also 
explored how fear of pain, as measured by the Fear of Pain Questionnaire‐III (McNeil & 
Rainwater, 1998), relates to established measures of psychological problems in their sample 
of patients. Finally, they examined whether fear of pain uniquely and significantly predicts 
dental anxiety and psychological distress relative to other theoretically‐relevant 
psychological factors. Their results indicated that fear of severe pain and anxiety‐related 
distress, broadly defined, are particularly elevated in orofacial pain patients relative to 
matched controls. Additionally, fear of pain uniquely and significantly predicted dental fear 
relative to other theoretically‐relevant variables (McNeil, et al., 2001). Also Udoye, Oginni 
and Oginni (2005) have tried to evaluate which treatment corresponded to the highest anxiety 
level by the administration of a questionnaire based on the Corah Dental Anxiety Scale 
(DAS) prior to each dental procedure (root canal therapy, scaling and polishing, extraction 
and filling). They found that root canal treatment and tooth extractions which are painful 
procedures are associated with the most anxiety level. 
 The third hypothesis of this present study states that, there will be a significant difference 
between Male and Female Patients on Dental Anxiety, however there was no significant sex 
difference on dental anxiety after testing the hypothesis. This finding is in contrast with a 
number of studies. Farooq and Ali, (2015) did a cross sectional study to assess the level of 
dental anxiety prevailing in the dental students and to compare the anxiety levels reported by 
female and male dental students of Sardar Begum Dental College, Peshawar, Pakistan.  
Corah’s dental anxiety scale (DAS) questionnaires (in English language) were distributed 
among the entire dental students present at the day of study (194 students, females: 120, 
males: 74). DAS had four questions assessing the level of anxiousness with a maximum 
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possible achievable score of 20. Five options were available for each question. Scoring was 
performed as A = 1, B = 2, C = 3, D =4 and E= 5. A score between 4 and 8 showed no 
anxiety, 9 and 12: moderate anxiety, 13 and 14: high anxiety and between 15 and 20 showed 
severe anxiety (phobia). Data were analyzed statistically. The results showed an Overall 
response rate of 86% (n= 167, females: 108, males: 59). Female dental students presented 
with higher DAS than male students and the difference was also statistically significant (P 
<0.05).  
 Similarly, Friis-Hasché (2003) and Hakeberg, (2003) stated that, dental anxiety is more 
common among women than men; the ratio may be as much as 2:1. This may be due to 
different perception of feelings between men and women, but it can also be biased, due to the 
fact that women report anxiety more often than men.  
 In a study to assess Dental Anxiety among patients undergoing various Dental treatments 
in Nigerian Teaching hospitals,  Udoye, Oginnni, and Oginni, (2005) found that women 
patients had higher anxiety score than men. Medical and psychological research on human 
responses to pain stimuli also found that women reports higher levels of anxiety than men 
(Liddel & Locker, 1997). A similar study supporting this line of findings is the work of 
Gadbury-Amyot and Williams (2000), in their study of Dental hygiene fear, which noted that 
males and females respond differently to Dental hygiene treatment with women reporting 
significantly greater fear overall than males. 
 Evidence from a study done by Sghaireen, Zwiri, Alzoubi, Qodceih, and AL-Omiri 
(2013) also align with the assertion that women exhibit higher dental anxiety than men. Their 
study investigated dental anxiety levels among university students and its relation with their 
specialty and gender, 850 undergraduate university students were recruited into the study. 
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The Modified Corah Dental Anxiety Scale (MDAS) was used to measure the levels of their 
dental anxiety. 700 questionnaires were returned, 390 females and 310 males (response rate 
of 0.92% among females, 0.73% among males). The MDAS score ranged from 5 to 25. 
Patients were considered to suffer from high dental anxiety if they scored 13 to 20 points. 
Statistical analysis significance was set at 𝑃 ≤ 0.05. From the results, seven hundred students 
participated in this study including 13% of medical students, 10% of dental students, 58% of 
arts students, and 18% of computer science students. Medical and dental students were less 
anxious than arts and computer science students (𝑃 < 0.05). Females were more anxious than 
males (𝑃 < 0.05). They therefore concluded that Male students were less anxious than female 
students. In summary, we can conclude based on the findings of this study relative to exiting 
literature that personality traits and fear of pain significantly predicted dental anxiety. 
Similarly, personality traits, fear of pain and sex jointly and significantly predicted dental 
anxiety among dental patients in Federal Medical Centre, Makurdi.  
5.2  Conclusion  
  Though this study had limitations, the results do not invalidate the invaluable 
contributions of the findings to knowledge hence these conclusions:  
1. The overall personality traits positively and significantly predicted dental anxiety among 
dental patients in Federal Medical Centre, Makurdi. On the individual level however, 
conscientiousness did not correlate with dental anxiety, while all the other Big 5 
Personality traits (extraversion, agreeableness, neuroticism and Openness to experience) 
correlated with dental anxiety 
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2. The variable, fear of pain, positively and significantly predicted dental anxiety among 
dental patients in Federal Medical Centre Makurdi. The implication is that, fear of pain 
correlates with dental anxiety among dental patients in Federal Medical Centre, Makurdi. 
3. There was no significant sex difference on dental anxiety among dental patients in 
Federal Medical Centre Makurdi. 
4. Finally, the study concludes that, personality traits, fear of pain and sex positively and 
jointly predicted dental anxiety among denta]\l patients in Federal Medical Centre 
Makurdi. 
 
5.3  Recommendations 
 Based on the findings of this study, these recommendations are made: 
1. Findings from this study implicate patient’s personality traits and fear of pain in 
the emergence of dental anxiety therefore dental patients should be assessed for 
personality and fear of pain before dental treatment as it is handy in identifying 
patients likely to be dentally anxious.  
2. Dental anxiety has a significant impact on dental attendance, dental treatment, 
and ultimately oral health, Clinical Psychologist who are experts in the 
management of Psychological disorders should be involved the Medical team 
for treating dental patients to offer interventions on dental anxiety. 
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3. Psychoeducation on Dental anxiety should be given to dental patients as it will 
cause an understanding of the condition, the distress associated with it and 
expectation, this is therapeutic. 
5.4 Limitations of the Study 
 This study has made valuable inputs on the understanding of personality traits, fear of 
pain and sex as predictors of dental anxiety but had some flaws. 
1. The choice of this study setting, dental clinic of Federal Medical Centre Makurdi, Benue 
State looked good because it is a tertiary health institution that receives a largest number 
of dental patients in the State owing to its fame but using only one hospital might limit 
the generalization of findings on dental patients. There are also other hospitals in the state 
that offer dental services, covering several of the hospitals would entail better 
generalization of results. 
2. In the period of data collection, the research was interrupted by JOHESU strike which 
lasted for 44 days (8th April-31st May, 2018) and in that time, the clinic was shot down 
and administration of questionnaires on patients was suspended thereby extending the 
duration for data collection. 
3. A good number of patients who were interested to participate in the study could not as a 
result of the pains and distress from tooth aches, depriving the research of those 
participants.   
4. The design of this study was ex-post factor design which did not give room for the 
manipulation of the independent variables that could have given a better explanation to 
relationship between the independent and dependent variables. 
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5.5  Implications of the Study  
 The present study has made valuable contributions to a better understanding of dental 
anxiety and the personality traits that predict dental anxiety. Assessing patient’s dental 
anxiety before commencing the dental treatment may offer invaluable insight into the 
probable patient attitudes and behavior towards the dental treatment. This information is 
further utilized in developing the best strategies to manage patient’s dental anxiety.   
 Mental health professionals can equip themselves with the knowledge from the findings 
of this research to be proficient during Psychoeducational interventions. Psychoeducation, is 
education offered to individuals about the psychological disorder or physical illness that is 
causing psychological distress and a clinician needs to be knowledgeable about the 
individual’s condition for effective educating. Learning about the condition makes the 
individual feel more in control of the situation and thereby reducing the stress associated with 
the condition.  
 This present study also proves the relevance of mental health professionals especially 
clinical Psychologists in the management dental patients with dental anxiety as the other 
medical team members are not experts in the area of Psychological disorders.  
 5.6  Contributions to Knowledge/Psychology 
 This study has made useful contributions to Medical and Mental Health literature, it has 
exposed the understanding of the role of personality traits, fear of pain and sex on dental 
anxiety. In another contribution to knowledge, the findings from this study complements the 
already existing literature on the investigated variables and will stimulate further research in 
this domain. 
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 Psychologists, particularly Clinical Psychologists will benefit from this study as the 
information on the variables implicated in dental anxiety will be of help in understanding, 
planning and proper management of patients with dental anxiety. 
  In the new era of Health care, a multidisciplinary, or team approach is not only becoming 
the new norm, but it is also becoming more and more important. The study supports the 
relevance of Clinical Psychologists in the multidisciplinary approach to the treatment of 
dental patients. 
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APPENDIX A 
QUESTIONNAIRE 
School of Postgraduate  
Department of Psychology 
Benue State University, 
Makurdi 
 
Dear Respondent,  
    
Request to Complete Questionnaire 
I am a post graduate student of the above named institution conducting a research as one of the 
requirements for the award of doctorate degree (Ph.D) in clinical psychology. You may please 
answer the questions below honestly as they apply to you and be assured that the information 
you give will be treated in confidence and used only for the purpose of this research. 
Thanks,  
Martins Terseer Kudzah. 
 
General Instruction: Please tick (√) where appropriate 
Section A: Demographic Information  
 
1. Age:    ………………………… 
2. Sex:    {   } Male {   } female  
3. Marital status: {   } single  {   } married  {   } divorce {   } widowed  
4. Religion:  {   } Christianity   {   } Islam   {   } others 
5. Tribe:   {   } Tiv {   } Idoma {  } Others  
7.         Level of education     {   } Primary       {   } Secondary       {  } Tertiary 
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Section B 
The Big Five Inventory (BFI)  
Here are a number of characteristics that may or may not apply to you. Please tick a number to 
each statement to indicate the extent to which you agree or disagree with that statement.   
1=disagree strongly; 2=disagree a little; 3=neither agree or disagree; 4=agree a little; 5=agree 
strongly  
 
I see myself as……………… 
S/No  1 2 3 4 5 
1 Someone who is outgoing and sociable      
2 Someone who is a talkative.      
3 Someone who has an assertive personality      
4 Someone who generates a lot of enthusiasm.      
5 Someone who is full of energy.        
6 Someone who is reserved.       
7 Someone who is sometimes shy, inhibited.        
8 Someone who tends to be quiet       
9 Someone who is considerable and kind to almost everyone.      
10 Someone who likes to cooperate with others.      
11 Someone who is helpful and unselfish with others.      
12 Someone who has a forgiving nature.      
13 Someone who is generally trusting.        
14 Someone who tends to find fault with others.      
15 Someone who starts quarrels with others.        
16 Someone who can be cold and aloof        
17 Someone who is sometimes rude with others      
18 Someone who does a thorough job        
19 Someone who does things efficiently      
20 Someone who makes plans following through with them
  
     
21 Someone who is a reliable worker      
22 Someone who perseveres until task is finished       
23 Someone who is easily distracted         
24 Someone who can be somewhat careless       
25 Someone who tends to be lazy        
26 Someone who tends to be disorganized       
27 Someone who worries a lot       
28 Someone who can be tense        
29 Someone who gets nervous easily       
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30 Someone who is depressed, blue       
31 Someone who can be moody       
32 Someone who remains calm in tense situation 
  
     
33 Someone who is emotionally stable        
34 Someone who is relaxed, handles stress well      
35 Someone who is inventive      
36 Someone who is original, comes up with new ideas 
  
     
37 Someone who values artistic, aesthetic experiences        
38 Someone who has an active imagination        
39 Someone who likes to reflect, play with ideas       
40 Someone who is sophisticated in art, music or literature      
41 Someone who is ingenious, a deep thinker        
42 Someone who is curious about many different things
  
     
43 Someone who prefers work that is routine      
44 Someone who has few artistic interest      
 
 
 
Section C 
Fear of Pain Questionnaire-9 (FPQ-9)     
Instructions:The items listed below describe painful experiences. Please look at each item and 
think about how FEARFUL you are of experiencing the PAIN associated with each item. If you 
have never experienced the PAIN of a particular item, please answer on the basis of how 
FEARFUL you expect you would be if you had such an experience. Circle one number for each 
item below to rate your FEAR OF PAIN in relation to each event.   
S/N  Not at 
all 
A 
little 
A fair 
amount 
Very 
much 
Extreme 
1 Breaking your arm 1 2 3 
 
4 5 
2 Having a foot doctor remove a wart from your foot 
with a sharp instrument 
1 2 3 4 5 
3 Getting a paper cut on your finger 1 2 
 
3 4 5 
4 Receiving an injection in your mouth 1 2 
 
3 4 5 
5 Getting strong soap in both your eyes while bathing or 
showering 
1 2 3 4 5 
6 Having someone slam a heavy car door on your 
hand 
1 2 3 4 5 
7 Gulping a hot drink before it has cooled 1 2 
 
3 4 5 
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8 Receiving an injection in your hip/buttocks 1 2 
 
3 4 5 
9 
 
Falling down a flight of concrete stairs 
 
1 2 3 4 5 
   
 
Section D 
Modified Dental Anxiety Scale (MDAS) 
Instructions:  Can you tell us how anxious you get, if at all, with your dental visit? Please 
indicate by cycling the number attached to its response in the options below. 
 
1. If you went to your Dentist for TREATMENT TOMORROW, how would you feel? 
 Not Anxious= 1   Slightly Anxious= 2  Fairly Anxious= 3  Very Anxious=4
 Extremely Anxious= 5. 
2. If you were sitting in the WAITING ROOM (waiting for treatment), how would you 
 feel? 
 Not Anxious= 1   Slightly Anxious= 2  Fairly Anxious= 3  Very Anxious= 4
 Extremely Anxious= 5. 
3. If you were about to have a TOOTH DRILLED, how would you feel? 
 Not Anxious= 1   Slightly Anxious= 2  Fairly Anxious= 3Very Anxious= 4
 Extremely Anxious= 5. 
4. If you were about to have your TEETH SCALED AND POLISHED, how would you 
 feel? 
 Not Anxious= 1   Slightly Anxious= 2  Fairly Anxious= 3  Very Anxious= 4
 Extremely Anxious= 5. 
5. If you were about to have a LOCAL ANAESTHETIC INJECTION in your gum,  above 
 an upper back tooth, how would you feel? 
 Not Anxious= 1Slightly Anxious= 2Fairly Anxious= 3Very Anxious= 4 Extremely  
 Anxious= 5. 
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Informed Consent Form 
This research is being conducted via the department of Psychology, Benue State University 
Makurdi, as a requirement for the award of doctorate degree (Ph.D) in clinical psychology. The 
purpose of this research is to examine Personality Traits, Fear of Pain and Sex as Predictors of 
Dental Anxiety.  
1. Your participation is solicited to complete these questionnaires, yet strictly voluntary. 
2.  It will take approximately 20 minutes to respond to the 3 questionnaires provided for 
your participation. 
3.  Participation will not attract any financial benefits or gifts. 
4. All information will be kept confidential and your name will not be associated with any 
research findings.  
5. If you agree to participate, please be aware that you are free to withdraw at any point you 
do not feel comfortable. 
6. No part of the questionnaire is offensive and participation will cause no harm to 
participants.  
7. If you have any questions concerning the study, feel free ask. 
8. When the study is completed, you will be provided with the findings if you request them.  
Consent: Haven read and understood what participation in this study entails as furnished        
above, I agree to participate in the study. 
-----------------------------------------                   -------------------------------------------------------------  
Signature of Participant                                Signature of Researcher & email 
